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(  )  Draft  (X)  Final  Environmental  Statement 

Responsible  Office;  U.  S.  Army  Engineer  District,  210  North  12th  Street. 

St.  Louis,  Missouri  63101  Phone:  (314)  268-2822 

1.  Name  of  Action:  (X)  Administrative  (  )  Legislative 

2.  Description  of  the  Action:  The  9- foot  channel  project  on  the  Mississipp 
River  from  the  mouth  of  the  Missouri  River  upstream  to  Minneapolis  was  first 
authorized  in  1930  and  provided  for  a  navigation  channel  having  a  9- foot 
minimum  depth  and  a  minimum  width  of  300  feet.  Locks  and  dams  at  Alton, 
Illinois,  Winfield  and  Clarksville,  Missouri  are  the  primary  means  of  pro¬ 
viding  the  minimum  depth  within  the  St.  Louis  District.  Maintenance 
dredging,  dikes,  and  bankline  revetments  help  maintain  the  9-foot  channel. 

3.  a.  Environmental  Impacts:  The  operation  and  maintenance  of  the  9-foot 
channel  project  involves  pool  regulation,  dredging  and  placement  of  dredge 
material,  and  maintenance  of  dikes  and  revetments. 

The  direct  impacts  associated  with  pool  regulation  are  as  follows: 
stability  of  water  levels;  reduced  current  velocity  causing  changes  in 
aggradation  and  degradation  patterns  in  the  pooled  reach;  loss  of  sediment 
load  causing  water  in  pooled  reach  to  be  clearer  than  in  an  uncontrolled 
condition  and  increased  light  penetration  causes  a  general  increase  in 
primary  productivity  (yield)  in  the  pools;  loss  of  terrestrial  habitat 
through  permanent  inundation  but  a  gain  in  marshland  development  due  to 
the  stability  of  the  pools. 

Dredging  and  dredge  material  placement  results  in  increased  turbidity 
in  the  vicinity  of  the  activity.  This  turbidity  may  also  alter  water 
quality  through  the  resuspension  of  nutrients,  metals  and  other  materials 
and  chemical  constituents  that  may  be  contained  in  the  sediments.  The 
effect  of  the  resuspension  of  these  materials  are  expected  to  be  minimal 
because  of  the  relatively  unpolluted  nature  of  the  sediment.  Placement  of 
dredge  material  results  in  destruction  of  benthic  organisms  and  when  on 
land,  smothering  of  plants  and  animals  and  displacement  of  some  animals. 

Dikes  and  revetments  have  a  significant  effect  on  the  geomorphic 
and  hydraulic  characteristics  of  the  river  and  prevent  "natural"  lateral 
movements  from  occurring -and  have  a  detrimental  effect  on  terrestrial 
organisms . 

b.  Adverse  Environmental  Impacts;  The  stable  pools  and  the  dam 
structures  result  in  the  loss  of  some  aquatic  river  species  and  a  loss 
of  terrestrial  habitat.  Dredging  and  dredge  material  placement  cause 
the  resuspension  of  contaminants  that  may  be  contained  in  the  sediment; 
also,  a  loss  of  benthic  organisms  and,  when  on  land,  smothering  of  plants 
and  animals.  The  dikes  and  revetments  affect  the  geomorphology  of  the 
river  and  prevent  "natural"  changes  from  occurring  and  have  a  detrimental 
effect  on  terrestrial  organisms. 
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4.  Alternatives;  The  following  alternatives  are  addressed;  no 
action,  cease  all  operation  and  maintenance,  and  modify  pool 
operation.  Also,  alternative  methods  of  dredge  material  placement 
are  discussed; 

a.  Open  water  placement,  selective  placement. 

b.  Thalweg  placement 

c.  Recreational  potential. 

d.  Stockpiling  dredge  material. 

e.  Overbank  placement. 

f.  Riverbasin  sediment  control. 

g.  Removal  from  the  flood  plain. 
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PREFACE 


The  environmental  impact  statement  on  the  Upper  Mississippi  and 
Lower  Illinois  Rivers  (Operation  and  Maintenance)  has  been  prepared  in 
accordance  with  Section  102  of  the  National  Environmental  Policy  Act 
of  1969  and  the  existing  regulations  and  guidelines  of  the  Corps  of 
Engineers  and  the  Council  on  Environmental  Quality. 

A  large  portion  of  the  information  presented  in  this  document 
is  based  on  studies  specifically  conducted  for  the  St.  Louis  District 
(SLD)  Corps  of  Engineers  by  the  Office  for  Environmental  Studies, 

U.  S.  Army  Engineer  Waterways  Experiment  Station  (WES)  Vicksburg, 
Mississippi. 

WES  and  SLD  formed  an  interdisciplinary  study  team  of  inves¬ 
tigators  from  the  Office  of  En.v ironmental  Studies  (WES);  Department  of 
Earth  Sciences  and  Planning,  Southern  Illinois  University  -  Edwardsvilli 
Engineering  Research  Center,  Colorado  State  University;  Cooperative 
Wildlife  Research  Laborat:o ry.  Southern  Illinois  University  -  Carbondale 
Illinois  Natural  History  Survey;  Missouri  Botanical  Gardens;  staff  of 
the  SLD.  Members  of  the  team  examined  specific  aspects  of  the 
study  area  within  their  respective  areas  of  expertise  and  WES  was 
responsible  for  organizing  meetings  and  general  flow  of  information 
between  units  of  the  team  f-"-  the  interdisciplinary  effort. 

The  follov/lng  documents  provided  the  baseline  data: 

Waterways  Experiment  Station,  Contract  Report  Y-75-1,  "Environmental 
Inventory  and  -Assessment  of  Navigation  Pools  24,  25  and 
26,  Upper  Mississippi  and  Lower  Illinois  Rivers,  a  Vegetational 
Study",  by  Missouri  Botanical  Garden,  April,  1975. 

Waterways  Experiment  Station,  Contract  Report  Y-75-2,  "Environmental 
Inventory  and  Assessment  of  Navigation  Pools  24,  25  and  26, 
Upper  Mississippi  and  Lower  Illinois  Rivers,  Floodplain 
Animals  and  their  Habitats",  by  Cooperative  Wildlife  Research 
Laboratory,  S. I, U. -Carbondale,  April,  1975. 

Waterways  Experiment  Station  Contract  Report  Y-75-3,  "Environmental 
Inventory  and  Assessment  of  Navigation  Pools  24,  25  and  26, 
Upper  Mississippi  and  Lower  Illinois  Rivers,  A  Geomorphic 
Study",  by  Colorado  State  University,  July  1975. 

As  of  June  1,  1975  the  following  WES  reports  are  in  draft  form. 

"An  Environmental  Inventory  and  Assessment  of  Navigation  Pools  24,  25 
and  26,  Upper  Mississippi  and  Lower  Illinois  Rivers: 

A.  "An  Aquatic  Analysis"  -  WES 

B.  "An  Electrofishing  survey  of  the  Illinois  River"  -  Illinois 
Natural  History  Survey 

C.  "A  Summary  Report"  -  OTS 

Other  studies  spcnsorad  by  the  St.  Louis  District  which 
provided  additional  data  ars  as  follows; 
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Loadhold,  Boyd,  1975»  Statistical  computer  analysis  of  aquatic  data 
from  prior  studies  of  Pools  2U,  25,  26  and  Mississippi 
River  from  3t.  Louis,  Missouri  to  Cairo,  Illinois.  Medical 
University  of  South  Carolina.  Charleston,  South  Carolina. 

Waterways  Experiment  Station,  Contract  Report  Y-7^-1,  "Evaluation  of 
Three  3i  ‘ie  C'nannels  and  the  Main  Channel  Border  of  the 
Middle  Mississippi  River  as  Fish  Habitat,''  by  Missouri 
Department  oi'  Conservation.  March,  197^. 

Waterways  Experiment  Station,  Contract  Report  Y-7^-2,  "Geomorphology 

of  the  Middle  .Mississippi  River"  by  Colorado  State  University. 
July,  197^+. 

Waterways  Experiment  Station,  Contract  Report  Y-T^-3,  "A  Survey  of  the 
Fauna  and  Flora  Occurring  in  the  Mississippi  River  Floodplain 
Between  So.  Louis,  .'•lissouri,  and  Cairo,  Illinois,"  by  Southern 
Illincis  University  at  Carbondale.  August,  197^. 

Waterways  Experiment  Station,  Contract  Report  Y-7^-^,  "Study  of  Importance 
of  Backwater  Chutes  to  a  Riverine  Fish^, "  by  Southern  Illinois 
University  at  Carbondale,  August,  197*+ 

Waterways  Experiment  Station,  Technical  Report  M-T*+-5,  "Computer- 

Calculated  Geometric  Characteristics  of  Middle-Mississippi 
River  Side  Chaaanels,  "Voluaes  I  and  II,  June,  197*+. 

Waterways  Experimental  Station,  "Physical,  Biological,  and  Chemical 

Inventory  of  Twenty-Three  Side  Channels  and  Four  River  Border 
Areas,  Middle  Mississippi  River,"  197*+. 

Waterways  Experiment  Station,  "Inventory  of  Physical  and  Cultural 

Elements,  .M'!.ddl?  Mississippi  River  Flood  Plain  (River  Reach: 

St.  Louis,  J'lissouri,  to  Cairo,  Illinois,"  January,  1975). 

Waterways  Experiment  Station,  Technical  Report  Y-7*+-l,  "Environmental 
Analysis  and  Assessment  of  the  Mississippi  River  9-Foot 
Channel  Project  Between  St.  Louis,  Missouri,  and  Cairo,  Illinois," 
November,  197*+. 


PART  1 
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1.  PROJECT  DESCRIPTION 

1.1  LOCATION 

The  9-foot  channel  project  on  the  Mississippi  River 
from  the  mouth  of  the  Missouri  River  upstream  to  Minneapolis, 

Minnesota,  was  authorized  in  1930  and  provided  for  a  navigation 
channel  having  a  9-rooc  minimum  depth  and  minimum  width  of 
300  feet.  Under  this  authority  the  navigation  channel  is  prin¬ 
cipally  provided  by  a  series  of  low  head  dams  with  locks,  add  , 

is  supplemented  by  maintenance  dredging  in  the  channel,  and 
by  dikes  and  bankiine  revetments.  Locks  and  dams  at  Alton, 

Illinois,  Winfield  and  Clarksville,  Missouri,  (Pools  Ho.  26, 

25,  and  24)  create  pooled  conditions  on  98.3  miles  of  the 
Mississippi  River  within  the  St.  Louis  District  (Figure  l-rl) 
from  Alton,  Illi.nois,  upstream  to  near  Saverton,  Missouri. 

In  addition,  the  Locks  and  Dam  at  Alton,  Illinois,  create  a 
pooled  condition  on  the  lower  80  miles  of  the  Illinois  River. 

1.2  PRE-LOCK  AND  DAM  NAVIGATION  HISTORY 

In  its  natutdi  state,  before  man  effected  changes  to 
the  Mississippi  River  between  Alton,  Illinois,  and  Saverton, 

Missouri,  the  river  was  wide  and  generally  shallow.  Islands 
divided  the  river  in  numerous  localities  and  emergent  sandbars 
created  a  further  division  of  the  channel  during  periods  of 
low  flow.  .An  example  of  the  difficulty  of  navigation  during 
this  era  can  be  attested  to  hy  Pilot  J.  H.  Baldwin,  who  stated 
that  after  the  river  had  fallen  to  bankfull  stage  after  the 
flood  of  1844,  he  found  it  difficult  to  chart  a  navigable 
channel . 

To  compound  the  problem  of  numerous  shoals  and  ^  tor¬ 
turous  navigation  channel,  the  wooden-hull  boats  were  often 
damaged  by  submerged,  fallen  trees  (snags)  lying  just  below  the 
water  surface  and  having  one  end  partially  embedded  in  the 
river  bottom.  Such  trees  fell  from  the  caving,  non-protected 
bankiines  eroded  by  the  natural  meandering  processes  of  the 
river . 


The  earliest  Federal  involvement  which  authorized  actual 
expenditures  for  the  improvement  of  navigation  on  the  • 

Mississippi  River  began  with  a  Congressional  act  on  29  May  1824, 
which  appropriated  $75,000  for  the  removal  of  snags  and  sand¬ 
bars,  and  to  close  off  slough  and  backwater  areas,  i.e.,  side 
channels  behind  islands,  to  confine  flows  to  the  main  channel. 

1.2.1  FOUR  AK9  0ME-!iALF  FOOT  CHAI'WEL  PROJECT 

Such  periodic  remedial  work  was  undertaken  until  1878 


Figure  1-1 


when  a  4  1/2-foot  channel  was  authorized  for  the  upper 
Mississippi  River.  This  systematic  work  consisted  of  the  con¬ 
struction  of  willow-rock  dikes  (also  called  groins,  wing  dams, 
jetties,  etc.),  bankline  revetments,  chute  closures  (closing 
dams),  and  the  dredging  of  troublesome  channel  crossings. 

The  dikes  were  made  of  wood  and  stone  and  their  purpose 
was  to  confine  the  flows  to  the  main  channel  and  increase  stream 
velocities  within  the  contracted  reach,  thereby  increasing 
the  stream's  sediment  transport  capacity,  thus  deepening  the 
navigation  channel  by  the  resultant  river  bed  scour.  The  resul¬ 
tant  sandbars  between  adjacent  dikes  soon  became  vegetated, 
with  subsequent  inundations  depositing  layers  of  finer-grained 
sediments  such  as  silts  and  clays  upon  them. 

The  shoaling  patterns  between  dikes  frequently  resulted 
in  a  side  channel  behind  these  newly-formed  islands.  Such  side 
channels,  including  the  many  naturally-formed  side  channels, 
are  reported  to  be  valuable  fish  and  wildlife  habitat  areas. 

In  time,  the  natural  processes  of  the  river  can  result  in  their 
loss  via  siltation,  as  sediment -laden  waters  are  brought  in  from 
the  main  channel.  Many  islands  eventually  became  part  of  the 
floodplain  and  were  subsequently  cultivated. 

The  construction  of  chute  closures  to  close  off  the 
natural  side  channels  during  periods  of  low  flow  were  effective 
in  diverting  low  flows  to  the  main  channel. 

To  alleviate  the  increased  scouring  action  on  the 
opposite  bank  due  to  the  confinement  of  flows,  the  river  bank 
was  usually  protected  with  woven  wooden  mats  placed  against 
the  bank  and  sunk  with  stone.  Stabilization  of  the  river  banks 
reduced  the  amount  of  lateral  channel  migration,  thus  preventing 
the  formation  of  new  side  channels. 

1.2.2  SIX-FOOT  CHANNEL  PROJECT 

Work  continued  on  the  4  1/2-foot  channel  project  for 
about  30  years  since  its  beginning  in  1878  until  increasing 
demands  for  a  deeper  navigation  channel  brought  about  the 
authorization  of  the  6-foot  channel  project  in  1907.  The  same 
methods  were  used  to  obtain  adequate  navigation  depths  as  those 
for  the  4  1/2-foot  channel  project  previously  described,  with 
the  exception  that  the  contraction  width,  i.e.,  spacing  between 
dikes,  was  narrowed,  and  greater  depths  were  dredged. 

1.3  NINE-FOOT  CHANNEL  PROJECT 

By  1925,  it  was  determined  that  it  would  not  be  possible 
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to  obtain  a  6-foot  channel  throughout  the  entire  reach  of  the 
river  using  the  existing  channel  contraction  methods.  The  River 
and  Harbor  Act,  dated  January  21,  1927,  authorized  a  study  of 
the  "Mississippi  River  between  the  Missouri  River  and  Minneapolis, 
with  a  view  co  securing  channel  depths  of  9-feet  at  low  water, 
with  suitable  widths."  Resulting  studies  by  a  special  board 
of  officers  between  May  29,  1929,  and  Decembar  1,  1930, 
recommended  the  initial  construction  of  24  locks  and  dams  between 
Alton,  Illinois,  and  Minneapolis,  Minnesota.  Congress  authorized 
the  project  on  3  July  1930 (  House  Document  290,  71st  Congress, 

2nd  Session)  and  construction  work  officially  began  within  the 
St.  Louis  District  on  13  January  1934. 

1.3.1  MAVIG.ATIGN  POOLS  h'0 .  24,  25,  and  26 

Locks  and  Dams  N'o.  24,  25,  and  26  at  Clarksville, 
Missouri,  ’.vinfiela,  Missouri,  and  Alton,  Illinois,  respectively, 
are  a  part  o;  the  9-foot  navigation  project  on  the  upper 
Mississippi  River  between  the  mouth  of  the  Missouri  River  and 
Minneapolis,  Minnesotii,  which  now  contain  a  total  of  28  locks 
and  dams  (Fi.jure  1-2).  The  purpose  of  the  series  of  dams  is  to 
create  semi-slack  water  pools  for  navigation  during  periods  of 
low  and  medium  flc'-.s.  The  purpose  of  the  locks  is  to  pass  river 
traffic  varcicaiiy  from  one  pool  level  to  another.  When  the 
inflow  is  sufficiaut  co  sustain  navigation  without  the  dams,  the 
gates  of  the  dams  are  lifted  out  of  the  water  and  the  river 
reverts  co  natural  scream  flow  conditions.  The  dam  structures 
were  constructed  as  single  purpose  navigation  structures  and 
thus  were  designed  and  built  to  have  little  or  no  control  or 
effect  on  flood  flows. 

1.3. 1.1  NAVIGATION  POOL  24 

initial  work  began  on  Lock  and  Dam  No.  24  on  20  Jui- 
1936  (river  mile  273.4  above  the  mouth  of  the  Ohio  River)  on 
the  Mississippi  River  at  Clarksville,  Missouri.  Pool  24,  which 
is  created  by  Lock  and  Dam  No.  24,  extends  northward  for  27.8 
miles  up  to  Lock  and  Dam  No.  22,  near ’Saverton ,  Missouri  (Figure 
1-3)  and  has  a  water  surface  area  of  approximately  13,000  acres. 

The  dam  consists  of  15  movable  tainter  gates  each  80 
feet  in  length  and  25  feet  high.  The  control  structure  has  a 
total  length  of  1,340  feet.  A  2,820.4  foot  earth  dike  with  an 
elevation  of  449.0  feet  m.s.l.  comprises  the  remaining  portion  of 
the  dam.  Normal  pool  elevation  ranges  from  445.5  to  449  feet 
m.s.l.,  and  the  lower  gate  sills  are  at  elevation  424.0  feet 
m.s.l.  Dam  24  is  not  intended  co  act  as  a  flood  control  structure 
and  the  gates  ma/  be  lifted  out  of  the  water  during  times  of 
high  water. 

The  mai.T  lock  is  600  feet  long  by  110  feet  wide,  and 
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provision  was  made  for  a  360-by  110-foot  auxiliary  lock  in  the 
future  if  deemed  necessary.  The  lock  and  dam  was  placed  into 
operation  on  12  March  1940  and  full  (normal)  pool  was  first 
reached  on  14  May  1940.  Cost  of  the  project  was  $6,817,900. 

The  drainage  area  of  Pool  24  is  approximately  140,000 
square  miles.  Including  about  3,000  square  miles  of  tributary 
and  adjacent  hillslope  drainage  downstream  of  Lock  and  Dam  No. 

22.  The  principal  tributary  stream  within  Pool  24  is  the  Salt 
River,  which  empties  into  the  Mississippi  River  upstream  of 
Louisiana,  Missouri,  and  has  a  drainage  area  of  approximately 
3,000  square  miles  at  its  mouth.  The  discharge  at  Lock  and 
Dam  No.  24  has  varied  from  an  estimated  maximum  of  440,000 
c.f.s.  in  1851  to  a  minimum  of  6,000  c.f.s.  in  1933.  The 
average  width  of  the  river  in  Poil  24  between  high  banks  is 
1,900  feet  between  Lock  and  Dam  No.  22  and  river  mile  287, 
and  an  average  width  of  2,300  feet  between  mile  287  and  Lock 
and  Dam  No.  24. 

Approximately  10,454  acres  of  land  in  Pool  24  are 
owned  or  controlled  by  the  Government  with  fee  title  and 
flowage  easement  lands  amounting  to  9,121  and  1,333  acres, 
respectively.  It  is  estimated  that  approximately  4,500  acres 
of  the  9,121  acres  of  Government  fee  ownership  lands,  lie  above 
the  established  pool  elevation  of  449.0  feet  m.s.l.  Of  this 
total  fee  ownership,  approximately  8,151  acres  are  jointly 
administered,  under  the  provisions  of  the  General  Plan  and  Co¬ 
operative  Agreement,  by  the  United  States  Fish  and  Wildlife 
Service  and  the  conservation  departments  of  the  states  of 
Illinois  and  Missouri. 

There  are  42  miles  of  Government-owned  river  shoreline 
not  including  shorelines  of  river  Islands,  sloughs  or  connecting 
lakes.  A  substantial  acreage  of  wildlife  habitat,  scenic  bluffs, 
and  river  islands  furnish  a  diversity  of  recreational  opportuni¬ 
ties.  There  are  five  improved  public  access  points  located  along 
the  shoreline.  Three  parks  and  recreation  leases  have  been 

granted  to  the  State  of  Illinois.  The  largest  of  these  areas 
is  located  at  Pike  Station  which  is  dredged  at  this  location  and 
the  dredge  material  was  deposited  and  leveled  to  form  a  location 
for  a  marina  development .  This  public  use  area  is  operated  by 
the  State  of  Illinois  through  a  concessionaire.  In  1972,  the 
reported  total  visitor-day  attendance  on  this  pool  was  406,800, 
and  the  peak-day  attendance  was  estimated  to  be  10,000  users. 

1.3. 1.2  NAVIGATION  POOL  25 

Initial  work  began  on  Lock  and  Dam  No.  25  on  12  November 
1935  (Mississippi  River  mile  241.4)  near  Winfield,  Missouri. 

Pool  25,  which  is  created  by  Lock  and  Dam  No.  25,  extends  northward 
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for  32  miles  to  Lock  and  Dam  No.  24  at  Clarksville,  Missouri 
(Figure  1-4),  and  has  a  water  surface  area  of  approxltpetal-y 
19,000  acres. 

The  dam  consists  of  14  movable  talnter  gates  (each 
60  feet  long  by  25  feet  high)  and  three  roller  gates  (each 
100  feet  long  by  25  feet  high).  The  total  length  of  the  control 
structure  is  1,296  feet.  A  2,566-foot  long  earth  dike  with  an  elevation 
of  434.5  feet  m.s.l.  comprises  the  remaining  portlep  ^  the  dam. 

Normal  pool  elevation  Is  a  minimum  of  429.7  to  a  maximum  of  434  feet 
m.s.l.,  and  the  lower  gate  sills  are  at  an  elevatlen  of  409.0  feet  m.s.l. 

The  main  lock  Is  600  feet  long  by  110  feet  wide,  and 
provision  was  made  for  a  360-byllO-foot  auxiliary  Wck  in  the 
future,  if  deemed  necessary.  Lock  and  Cam  No.  25  wae  placed 
into  operation  on  18  May  1939  and  full  (normal)  poel  was  first 
reached  on  11  July  1939.  Cost  of  the  project  was  |8,C7,690. 

The  drainage  area  of  Pool  25  is  approximmelir  142,000 
square  miles  including  about  1,000  square  miles  of  tributary 
and  adjacent  hillslope  drainage.  The  principal  tributary 
stream  within  Pool  25  is  the  Sny,  which  empties  Into  the  Missis¬ 
sippi  River  at  river  mile  260.9,  and  has  a  dralnagm  area  In 
Illinois  of  approximately  750  square  miles  at  its  mouth.  The 
average  width  of  the  river  between  banks  in  Pool  2S  Is  about 
1,800  feet  with  about  1,300  feet  in  the  reach  betwmao  Lock  and 
Dam  No.  24  and  mile  254,  and  2,500  feet  from  mile  254  downstream 
to  Lock  and  Dam  25. 

Approximately  11,039  acres  of  land  in  Pool  25  are  owned 
or  controlled  by  the  Government  with  fee  title  and  flowage  ease¬ 
ment  lands  amounting  to  10,092  and  947  acres,  respectively. 

It  is  estimated  that  approximately  5,100  acres  of  the  10,092  acres 
of  Government  fee  ownership  lands,  lie  above  the  established 
pool  elevation  of  434  feet  m.s.l.  Of  this  total  fee  owner¬ 
ship,  approximately  8,515  acres  are  jointly  administered  under 
the  provisions  of  the  General  Plan  and  Cooperative  Agreement, 
by  the  United  States  Fish  and  Wildlife  Service  and  the  conser¬ 
vation  departments  of  the  states  of  Illinois  and  Missouri. 

Much  of  the  Government-owned  land  furnishes  suitable 
habitat  for  wildlife  and  is  suited  to  a  vsti^iety  of  racrmational 
uses.  The  Corps  of  Engineers  has  leased  seven  recreation  ser¬ 
vice  concessions  to  private  operators  on  this  pool.  In  addition, 
there  are  four  .  park  and  recreation  leases  -  Titus  Hollow 

and  Red's  Landing  in  Illinois ,  and  Norton  Woods  and  American  Legion 
in  Missouri.  During  1972,  the  reported  total  visitor-day  atten¬ 
dance  on  this  pool  was  867,850  and  the  peak-day  attendance  was 
estimated  to  be  18,000  users. 
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1.3.1. 3  Navigation  Pool  26 


Initial  work  began  on  Locks  and  Dam  No.  26  on  13  January 
1934  at  Mississippi  River  mile  202.9  at  Alton,  Illinois.  Pool 
26,  which  is  created  by  Locks  and  Dam  No.  26,  extends  northward 
for  38.5  miles  up  the  Mississippi  River,  and  for  80  miles  up 
the  Illinois  River  (Figures  1-5  and  1-6)  .  The  total  water 
surface  area  is  approximately  40,000  acres. 

The  dam  consists  of  30  movable  fainter  gates  (each  40 
feet  long  by  30  feet  high)  and  three  roller  gates  (each  80  feet 
long  by  25  feet  high),  thus  giving  the  control  structure  a  total 
length  of  1,725  feet.  The  normal  regulated  pool  elevation 
ranges  from  414  to  419  feet  m.s.l.,  and  the  lower  gate  sills 
are  at  elevation  389.0  feet  m.s.l. 

The  main  lock  is  600  feet  long  by  110  feet  wide  and  the 
auxiliary  lock  is  360  feet  long  by  110  feet  wide.  Locks  and  Dam 
No  26  were  placed  into  operation  on  1  May  1938  and  normal 
(maximum  regulated)  pool  was  first  reached  on  8  August  1938. 

Cost  of  the  project  was  $13,119,500. 

The  drainage  area  of  Pool  26  is  apiproximately  171,600 
square  miles,  including  about  29,000  square  miles  for  the  Illinois 
River  which  enters  the  Mississippi  River  at  Grafton,  Illinois. 

A  secondary  tributary  of  the  Mississippi  River  in  Pool  26  is  the 
Cuivre  River  which  empties  into  the  Mississippi  River  at  mile 
236.8  and  has  a  drainage  area  in  Missouri  of  appro±±mately  1,230 
square  miles.  Macoupin  Creek,  with  a  drainage  area  of  approximately 
970  square  miles,  enters  the  Illinois  River  at  river  mile  23, 
and  is  the  principal  tributary  of  the  Illinois  River  in  Pool  26. 

The  discharge  at  the  Locks  and  Dam  No.  26  site  has  varied  from 
a  maximum  of  573,000  c.f.s.  in  1858  (prior  to  Locks  and  Dam  No.  26 
construction),  to  a  minimum  recorded  discharge  of  7,960  c.f.s. 
in  1948.  The  average  width  of  the  Mississippi  River  in  Pool  26 
is  1,900  feet  between  Lock  and  Dam  No.  25  and  mile  222,  and 
2,700  feet  between  mile  222  and  Locks  and  Dam  No.  26.  The  average 
width  of  the  Illinois  River  in  Pool  26  is  approximately  1,100 
feet. 


Approximately  26,558  acres  of  land  in  Pool  26  are  owned 
or  controlled  by  the  Government,  with  fee  title  and  flowage 
easement  lands  amounting  to  22,238  and  4,320  acres,  respectively. 
It  is  estimated  that  approximately  11,100  acres  of  the  22,238 
acres  of  Government  fee  ownership  lands,  lie  above  the  established 
pool  elevation  of  419.0  m.s.l.  Of  this  total  fee  ownership, 
approximately  19,144  acres  are  jointly  administered,  under  the 
provisions  of  the  General  Plan  and  Cooperative  Agreement,  by 
the  United  States  Fish  and  Wildlife  Service  and  the  conservation 
departments  of  the  states  of  Illinois  and  Missouri. 
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As  In  the  other  pools,  there  is  a  substantial  amount 
of  Government-owned  land  which  is  suited  for  wildlife  habitat, 
and  recreational  use.  The  Corps  of  Engineers  has  leased  eight 
recreation  service  concessions  to  private  operators  on  this  pool. 

There  are  numerous  private  marinas  as  well  as  eleven  park 

and  recreation  leases;  ten  in  Illinois  and  one  in  Missouri. 

The  Corps  of  Engineers  also  has  three  major  public  access  areas 
programmed  on  this  pool.  One  Is  currently  in  operation  at  the 
Missouri  abutment  of  Locks  and  Dam  26,  at  West  Alton,  Missouri. 

A  second  area  is  located  at  Michael's  Landing  above  Hardin, 

Illinois,  on  the  Illinois  River.  During  1972  the  total  reported 
visitor-day  attendance  on  this  pool  was  2,718,900  and  the 
peak-day  attendance  was  estimated  to  be  60,000  users. 

1.3.2  POOL  REGULATION  -  DAMS  24,  25,  AND  26 

Each  dam  is  operated  to  fit  the  river  flow  conditions 
that  exist.  In  the  normal  operation,  all  gates  are  partially 
open  with  water  flowing  beneath.  As  the  flow  increases  or  decreases, 
the  gate  openings  are  increased  or  decreased  accordingly.  Each 
pool  has  a  control  point,  or  gauge,  about  halfway  between  the 
lock  and  dam  structures  with  an  established  maximum  regulated 
and  minimum  elevation,  or  stage,  of  water  level.  In  order  to 
maintain  a  9- foot  minimum  depth  throughout  the  pool,  the  water 
is  not  allowed  to  fall  below  the  minimum  elevation  at  the  control 
point,  During  normal  pool  stages,  the  water  level  behind  the 
dam  is  nearly  level  (Figure  l-7a) . 

As  the  discharge  Increases,  the  water  surface  in  the 
upstream  portion  of  the  pool  rises  and  the  gates  of  the  upstream 
dam  are  completely  open  (Figure  l-7b).  The  gates  of  the  dam  downstream 
are  opened  further  to  pass  the  Increased  flow  and  keep  the  elevation 
at  the  control  point  within  its  established  limits.  By  this 
means ,  inundation  of  the  lands  along  the  river  is  held  within 
designated  areas.  As  the  gates  are  opened,  the  water  surface 
elevation  upstream  from  the  dam  lowers  (drawdown)  and  the  water 
surface  throughout  the  pool  attains  a  slope  (above  normal 
upstream  -  below  normal  downstream).  At  that  time,  the  water 
surface  elevation  upstream  of  the  control  point  is  higher  than 
normal  and  that  downstream  is  lower  than  normal  to  accommodate 
the  oncoming  high  water,  and  the  water  surface  at  the  control 
point  remains  practically  unchanged. 

During  high  water  periods ,  the  dams  have  no  control 
over  flooding  and  open  river  conditions  prevail.  At  such  times, 
when  the  stage  at  the  control  point  is  higher  than  desired,  the 
gates  are  lifted  entirely  out  of  the  water  and  the  stages  reached 
are  the  same  as  they  would  have  been  had  the  dams  not  been  in 
existence  (Figure  l-7c) . 

After  the  high  water  passes  and  the  flow  decreases,  it 
is  necessary  to  reverse  the  procedure  in  order  to  restore  the 
water  surface  at  the  control  point  to  its  established  level. 


That  is,  the  water  surface  in  the  upper  part  of  the  pool  may  drop 
to  a  point  where  9- foot  minimum  navigation  channel  depths  are 
threatened.  The  gates  of  the  downstream  dam  are  then  partially 
closed  by  placing  them  in  the  water  and  adjusting  the  openings 
to  maintain  the  established  stage  at  the  control  point.  In 
this  way,  the  water  level  upstream  at  the  dam  is  slowly  raised 
until  the  pool  reaches  its  normal  level  throughout  its  length 
(Figure  l-7d). 

The  St.  Louis  District  maintains  contact  with  other 
Corps  of  Engineer  Districts  upriver  so  as  to  properly  regulate 
flows  through  the  dams.  For  example,  if  the  area  under  the  juris¬ 
diction  of  the  Rock  Island,  Illinois  District  has  a  heavy  rain¬ 
fall,  the  St.  Louis  District  is  informed  so  that  the  gate  openings 
may  be  Increased  to  pass  the  flow  as  it  arrives  downstream  at 
each  dam.  The  operation  of  Locks  and  Dam  26  is  governed  not  only 
by  the  releases  from  the  upper  Mississippi  River  dams,  but  also 
by  the  inflow  from  the  Illinois  River  as  well  as  backwater  effects 
from  the  Missouri  River. 

1.3.3  REGULATING  WORKS  -  DIKES.  BANKLINE  REVETMENTS.  AND  CHUTE  CLOSURE 

Prior  to  the  construction  of  Locks  and  Dams  24,  25,  and 
26,  the  portion  of  the  Mississippi  River  between  miles  195.0 
and  300.0  which  form  a  part  of  the  waterways  under  the  juris¬ 
diction  of  the  St.  Louis  District  were  maintained  by  regulating 
works,  l.e.,  dikes  and  revetments  and  dredging. 

The  reach  of  river  from  approximate  river  miles  273 
to  300  now  controlled  by  Lock  and  Dam  24  contains  approximately 
120,000  lineal  feet  of  revetment  and  60  dikes  which  were  designed 
to  maintain  the  navigation  channel  under  open  river  conditions 
prior  to  the  time  Lock  and  Dam  24  was  placed  in  operation. 

From  the  time  Lock  and  Dam  24  was  placed  in  operation  in  1940 
up  through  1969  no  repairs  were  made  to  the  existing  regulating 
works  in  Pool  24.  From  1969  to  the  present  time  eight  (8)  out 
of  60  dikes  contained  in  Pool  24  have  been  repaired  and  99,780 
lineal  feet  of  revetment  have  been  repaired. 

The  reach  of  river,  Mississippi  River  miles  241  to  273 
now  controlled  by  Lock  and  Dam  25  contains  approximately  140,000 
lineal  feet  of  revetment  and  approximately  90  dikes  which  main¬ 
tained  the  navigation  channel  under  open  river  conditions  prior 
to  the  time  Lock  and  Dam  25  was  placed  into  operation.  Between 
1939  and  1969  no  repairs  were  made  to  regulating  structures 
in  Pool  25.  Between  1969  and  the  present  time  106,984  lineal 
feet  of  revetment  repairs  have  been  made  and  3  dikes  out  of  the 
90  contained  in  Pool  25  have  been  repaired. 

The  reach  of  river,  Mississippi  River  miles  202  to  241 
now  controlled  by  Locks  and  Dam  26  contains  approximately  90,000 
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lineal  feet  of  revetment  and  110  dikes  which  maintained  the  navi¬ 
gation  channel  prior  to  the  time  Locks  and  Dam  26  were  placed  Into 
operation.  Between  1938  and  1969  some  minor  revetment  repairs 
were  made  In  Pool  26.  Between  1969  and  the  present  time  65,908 
lineal  feet  of  revetment  have  been  repaired  and  no  repair  work 
has  been  performed  on  over  100  dikes  contained  in  Pool  26. 

As  can  be  seen  from  the  foregoing  discussion  the 
major  effort  under  the  maintenance  program  for  regulating 
works  has  been  confined  to  the  repair  of  existing  revetment 
works  contained  in  Pools  2A,  25,  and  26.  All  of  the  revetment  repairs 
have  been  made  upstream  of  the  Illinois  River  which  enter  the  Missis¬ 
sippi  River  at  approximate  mile  218.  During  the  winter  season  the 
Mississippi  River  above  mile  218  is  generally  frozen  over  with  ice. 

From  the  times  Locks  and  Dams  24,  25,  and  26  were 
placed  in  operation  to  1968,  heavy  icepacks  severely  damaged 
existing  revetment  works  and  in  many  instances  these  structures 
were  completely  destroyed.  Field  investigations  made  in  1968 
increased  dredging  requirements  due  to  increased  erosion  in  the 
navigation  pools  at  those  localities  where  revetments  had 
been  damaged  or  completely  destroyed.  Numerous  trees  were  being 
washed  into  the  river,  which  contributed  to  a  maintenance  prob¬ 
lem  at  the  locks  and  dams  because  heavy  drift  was  interfering 
with  the  operation  of  the  locks.  The  inspection  also  indicated 
that  the  alinement  of  the  navigation  channel  could  be  adversely 
affected  unless  immediate  action  was  taken  to  repair  the  damaged 
revetment  works. 

Under  normal  circumstances  a  great  deal  of  bank  grading 
work  and  timber  clearing  is  required  to  affect  revetment  repair. 

During  the  joint  review  process  for  proposed  repair  work  in 
the  navigation  pools  conservation  agencies  expressed  their  con¬ 
cern  over  the  destruction  of  many  trees  which  would  have  to  be 
cut  down  to  make  the  necessary  revetment  repairs,  and  they  were 
also  concerned  about  the  disposal  of  bank  grading  material. 

In  order  to  dispose  of  bank  grading  material  about  the  high 
bank,  it  would  first  be  necessary  to  clear  a  large  amount  for 
disposal  site  and  conservationists  were  opposed  to  that  alter¬ 
native.  They  were  also  opposed  to  the  alternative  of  casting 
bank  grading  material  into  the  river.  Accordingly,  a  compromise 
solution  was  reached  wherein  timber  clearing  would  be  kept 
to  an  absolute  minimum,  which  required  that  the  contractor  cast 
revetment  stone  on  a  damaged  reveted  area  through  standing 
timber.  In  order  to  overcome  the  bank  grading  problem  the 
St.  Louis  District  agreed  to  construct  a  number  of  rock  fills 
to  reconstruct  revetment  which  had  been  completely  destroyed 
in  an  effort  to  keep  bank  grading  requirements  to  an  absolute 
minimum. 


It  was  found  that  casting  stone  between  standing  timber 
initially  caused  what  appeared  to  be  serious  damages  to  existing 
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trees  along  the  reveted  bankline.  After  a  few  years,  however, 
it  was  noted  that  very  few  of  these  trees  were  permanently 
damaged  and  in  many  instances  it  was  difficult  for  the  untrained 
eye  to  ascertain  that  Che  trees  had  been  damaged  at  all  during 
the  construction  period.  Insofar  as  the  rock  fills  are  concerned, 
these  structures  have  virtually  eliminated  the  need  for  bank 
grading  in  the  navigation  pools  and  these  structures  have  proven 
themselves  to  be  very  satisfactory  in  maintaining  the  aline- 
ment  of  the  navigation  channel  and  possess  a  high  resistance 
to  preclude  further  damages  from  current  attack  during  open 
river  conditions  and  are  also  resistant  to  the  attack  of  heavy 
ice  flows  during  the  winter  season. 

One  L-head  dike  has  been  constructed  immediately  up¬ 
stream  of  Lock  and  Dam  25  to  improve  an  outdraft  problem 
in  the  navigation  channel.  One  spur  has  been  constructed  im¬ 
mediately  upstream  of  Lock  and  Dam  24  to  Improve  an  outdraft 
problem  in  the  navigation  channel  at  that  location.  Four  dikes 
have  been  repaired  in  the  vicinity  of  river  mile  298  to  ascertain 
whether  or  rot  contraction  could  be  utilized  in  the  navigation 
pools  to  reduce  dredging  requirements  at  a  troublesome  channel 
crossing.  Although  these  dikes  have  proven  that  it  is  possible 
to  reduce  dredging  requirements,  similar  dike  repair  work  has 
not  been  performed  at  other  localities  in  an  effort  to  co¬ 
operate  with  concerned  conservation  agencies  pending  completion 
of  this  environmental  statement. 

1.3.4  MAINTENANCE  DREDGING 

Dredging  is  used  to  maintain  adequate  navigation  depths 
within  pools  24,  25,  and  26.  The  purpose  of  a  dredge  is  to 
remove  the  sand  and  silt-size  material  from  the  bottom  of  the 
navigation  channel  and  deposit  it  outside  of  the  navigation  channel. 
The  St.  Louis  District  presently  uses  two  types  of  dredges  to  main¬ 
tain  the  navigation  channel  from  Hannibal  to  St.  Louis,  Missouri  on 
the  Mississippi  River  and  from  La  Grange  to  Grafton,  Illinois  on  the 
Illinois  River.  They  are  a  dustpan  and  cutterhead  dredge. 

The  dredge  Kennedy  is  a  dustpan- type  dredge  (Figure 
1-8),  which  has  a  2 8- foot  wide  head  j^hich  moves  upstream  in  a 
straight  line  and  loosens  the  sediments  in  the  river  bottom 
with  the  aid  of  high-pressure  water  Jets.  Immediately  behind 
the  water  jets,  suction  intakes  are  provided  which  pull  in  the 
loosened  material  and  discharges  the  sediments  (dredge  material) 
via  a  24-inch  diameter  floating  pipe,  generally  850  feet  long, 
outside  of  the  navigation  channel  boundaries.  A  series  of  28- foot 
wide  parallel  cuts  are  made  until  the  desired  clearance  is 
achieved. 

The  dredge  Ste.  Genevieve  is  a  cutterhead- type  dredge 
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(Figure  1-9)  which  consists  of  a  series  of  revolving  circular 
blades  which  can  cut  through  coarser  and/or  more  cohesive  materials. 
A  suction  intake  is  positioned  within  the  blade  assembly  which 
collects  the  loosened  sediments  and  discharges  the  material, 
via  a  floating  pipe  up  to  3,000  feet  in  length,  outside  of  the 
navigation  channel.  The  dredge  can  make  a  sweeping  motion  as 
it  moves  upstream,  thus  being  able  to  make  a  300-foot  wide  cut 
in  a  single  pass. 

Dredging  in  Pools  24,  25,  and  26  in  the  upper  Mississippi 
River  is  usually  performed  with  the  dredge  Kennedy  since  the 
bed  material  is  primarily  sand  sized  material.  Conversely,  dred¬ 
ging  on  the  lower  80  miles  of  the  Illinois  River  has  been  per¬ 
formed  in  the  past  with  the  dredge  Ste.  Genevieve  since  the 
bed  material  contains  an  appreciable  amount  of  gravel  and  fre¬ 
quent  deposits  of  cohesive  silt  and  clay-size  material,  which 
require  more  physical  force  to  dislodge.  Recently,  dredging 
on  '"'a  Illinois  River  has  been  offered  for  outside  contract. 

Although  Dams  24,  25,  and  26  create  pooled  semi-slack- 
water  conditions  on  the  upper  Mississippi  and  Illinois  Rivers, 
the  basic  characteristics  of  alluvial  streams  are  still  present. 

The  streams  consist  of  an  alternating  series  of  deep  pools  and 
shallow  crossings  in  which  the  thalweg  (main  currents)  crosses 
from  one  side  of  the  river  to  the  ocher.  The  dredging  localities 
are  usually  at  the  crossings  where  the  sediment  transport 
capacity  of  the  stream  is  reduced. 

To  maintain  a  minimum  9-foot  navigation  channel, 
dredge  cuts  are  usually  made  to  a  depth  of  9-feet  below  the  mini¬ 
mum  pool  elevation.  A  two  foot  over-depth  cut  is  made  to  provide 
for  any  subsequent  siltation;  thus,  reducing  the  necessity 
to  make  frequent,  repetitive  cuts  in  the  same  locality. 

Channel  maintenance  dredging  is  currently  accomplished 
on  an  emergency  basis.  Many  of  the  dredge  cut  sites  are  inves¬ 
tigated  and  surveyed  for  dredging  after  the  site  has  been  iden¬ 
tified  by  a  user  of  the  river  (commercial  tow  boats).  When  a 
tow  boat,  bumps  .(hits  a  high  spot  in  the  river  bed)  the  exact 
location  of  the  bump  is  reported  to  the  nearest  lockmaster  and 
the  information  is  then  reported  to  the  Channel  Maintenance 
Section  which  in  turn  dispatches  the  patrolboat  Pathfinder 
to  the  location  for  a  sounding  survey  map  after  which  the  site 
is  scheduled  for  dredging. 

Annual  maintenance  dredging  in  Che  liLssisslppl  and 
Illinois  Ri\’ers,  for  the  years  of  record  1965  through  1974,  has 
resulted  in  Che  movement  of  an  average  of  1.3  million  cubic  yards 
and  0.5  million  cubic  yards  of  material.  Of  the  total  channel  length 
dredged  for  the  105  miles  of  Che  Mississippi  and  the  lower  80  miles 
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of  the  Illinois  Ellver,  an  annual  average  of  6.17.  (or  6.4  miles) 
and  2,9%  (or  2.3  miles)  of  the  total  channel  length  was  dredged  in 
the  Mississippi  and  Illinois  Rivers,  respectively.  Plates  9A-D, 

Dredging  from  1969  through  1974.  indicate  dredging  location  and 
respective  dredge  material  placement  areas. 

Future  dredging  requirements  for  the  Mississippi  River, 
on  a  5-year  projected  basis,  indicates  approximately  27  locations 
will  need  to  be  dredged  at  least  twice  during  this  time  period.  Also, 
the  5-year  projected  dredging  requirements  for  the  Illinois  River 
indicates  approximately  12  locations  will  need  to  be  dredged  at 
least  once  during  this  time  period.  The  selection  of  these  locations 
are  based  on  the  previous  need  to  dredge  the  navigation  channel  at 
troublesome  crossings.  Most  projected  locations  coincide  with  previous 
dredge  cuts  and  may  be  identified  as  critical  reaches  because  of 
repetitive  dredging  activities.  Plates  12A-P  graphically  illustrate 
the  locations  of  future  projected  dredging  activities  on  the  Mississippi 
River. 


Material  from  the  dredging  operations  within  Pools  24, 

25,  and  26  on  the  upper  Mississippi  River  is  usually  deposited  within 
the  river  along  or  near  the  riverbank,  or  adjacent  to  the  main 
navigation  channel.  Dredge  material  from  ?ool  26  on  the  lower  portions 
of  the  Illinois  River  is  usually  deposited  upon  the  floodplain 
adjacent  to  the  river  during  high  stages.  Coordination  is  maintained 
with  the  proper  state  and  federal  agencies  regarding  the  placement 
of  this  dredge  material.  It  is  felt  that  the  subject  of  dredge 
material  placement  is  major  issue  in  this  environmental  statement 
and  will  bh  addressed  further  in  subsequent  sections. 

1.4  ECONOMIC  SUMMARY 

Operation  and  maintenance  charges  in  Pools  24,  25,  and  26 
have  averaged  $4,577,000  annually  during  the  period  FY  70  through  74. 
These  charges  include  operation  of  the  locks  and  appurtenances  plus 
dikes,  revetment,  dredging  and  dredge  material  handling,  when  required, 
to  maintain  authorized  nine-foot  navigation  depth.  Appendix  A  segre¬ 
gates  the  above  total  by  activity. 

1.5  RELATED  STUDIES 

1.5.1  LOCKS  AND  DAM  NUMBER  26  (REPLACEMENT) 

The  existing  Locks  and  Dam  No.  26  were  placed  in  opera¬ 
tion  in  May  1938.  Tonnage  passing  through  the  locks  has  increased 
from  1.4  million  tons  during  the  first  year  of  operation,  to  54  million 
tons  in  1972.  and  52.9  million  tons  in  1974. 
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The  St.  Louis  District  submitted  a  report  in  1968,  recom¬ 
mending  that  the  existing  structure  be  replaced  with  a  new  facility 
at  a  location  about  two  miles  downstream.  The  new  facility  would 
consist  of  two  110-by  1200-foot  separated  locks,  a  gated  spillway, 
and  an  overflow  dike  on  the  Missouri  side.  This  report  was  approved 
by  the  Secretary  of  the  Army  in  1969. 

The  replacement  project  is  considered  essential  due  to  the 
inadequate  locking  capacity  and  difficulties  in  maintaining  the 
existing  structure.  Locks  and  Dam  No.  26  is  a  vital  link  in  the 
inland  waterway  system,  carrying  year-round  waterborne  commerce  to 
and  from  Lower,  Middle,  and  Upper  Mississippi  River,  Ohio,  and  Illinois 
Waterway.  The  existing  locks  reached  their  annual  practical  capacity 
of  46  million  tons  of  waterborne  conxnerce  during  1970.  Tows  have 
been  experiencing  delay  times  of  an  average  of  over  five  hours  on 
locking  through  Locks  No.  26. 

In  addition  to  the  inadequate  locking  capacity,  maintenance 
costs  have  been  excessive  over  the  past  few  years  due  to  structure 
movements.  In  1970  and  1971,  approximately  $1,000,000  was  spent  in 
emergency  rehabilitation  to  i  nsure  the  structural  integrity  of  the 
lock  structure. 


Preconstruction  planning  funds  for  the  project  were  released 
in  June  1970.  Initiation  of  construction  on  this  project  was  approved 
in  the  Fiscal  Year  1974  Appropriations  Bill  signed  by  the  President  on 
16  August  1973.  Bids  on  the  first  item  of  construction,  the  first 
stage  cofferdam,  were  to  be  opened  on  7  August  1974.  However,  lawsuits 
were  filed  in  the  U.S.  District  Court  for  the  District  of  Columbia  on 
6  August  1974  by  the  Izaak  Walton  League  of  America,  the  Sierra  Club  , 
and  21  railroads  to  halt  the  construction  of  the  replacement  project. 
Following  a  hearing,  the  court  issued  a  preliminary  injunction  on 
5  September  1974  preventing  any  action  in  furtherance  of  the  project, 
pending  a  trial  on  the  merits.  It  was  the  written  opinion  of  the 
court  that  the  "project  will  be  delayed  only  until  the  defendants  obtain 
the  consent  of  Congress  and  cure  the  defects  in  the  EIS." 

A  trial  was  set  for  3  March  1975,  but  has  been  indefinitely 
deferred  based  on  letters  sent  by  the  Secretary  of  the  Army  to  the 
Chairmen  of  the  House  and  Senate  Appropriations  and  Public  works 
Committees  of  the  Congress,  asking  for  "a  reaffirmation  or  clarifica¬ 
tion  of  the  authority  of  the  Secretary  of  the  Army  prior  to  proceeding 
wath  construction  of  Locks  and  Dam  26." 

A  supplement  to  the  final  Environmental  Statement  is  now 
being  prepared  in  connection  with  Locks  and  Dam  No.  26  (replacement). 

An  updated  economic  analysis  on  the  project  has  been  prepared,  and  a 
revised  report  will  be  submitted  along  with  the  Environmental  Supplement. 

1.5.2  TWELVE-FOOT  CHANNEL  STUDY 


There  is  an  authorized  Corps  of  Engineers  study  of  the 
feasibility  of  providing  a  12-foot  navigation  channel  on  the  Mississippi 
River  from  the  mouth  of  the  Ohio  River  to  Minneapolis,  Minnesota,  and 
on  the  Illinois  River  from  its  mouth  to  the  Great  Lakes.  The  Phase  I 
Report  on  this  study  indicated  that  it  is  not  economically  feasible 
to  achieve  a  12-foot  project  on  the  Mississippi  River  upstream  of  the 
Illinois  River  at  this  time,  but  that  continued  study  from  the  Ohio 
River  to  the  Illinois  River  and  thence  to  Chicago  is  justified. 

This  study  was  placed  in  an  inactive  status  and  its  investigations 
brought  to  a  halt  during  the  spring  of  1975.  Although  it  remains  an 
authorized  study,  at  the  present  time,  no  funds  are  available,  and  no 
work  is  being  done  on  this  feasibility  study. 

1.5.3  MISSISSIPPI  RIVER  -  YEAR  ROUND  NAVIGATION  STUDY 


There  is  an  authorized  Corps  of  Engineers  study  of  year  round 
navigation  on  the  Upper  Mississippi  River.  The  Phase  I  Report  on  this 
study  concluded  that  the  proposals  considered  for  extending  the  navi¬ 
gation  season  in  the  Upper  Mississippi  River,  including  that  portion 
of  the  River  covered  by  this  environmental  statement,  would  require 
more  feasibility  studies  before  any  recommendations  could  be  made. 

This  strady  remains  authorized  although  as  of  24  November  1975  it  is 
not  being  funded  and  no  work  is  being  done  on  it. 


1.6 


1.6.1 


PLANS  OF  OTHER 
FEDERAL  AGENCY 
1.6. 1.1  U.  S. 
The  Mark  Twain 


FEDERAL,  STATE,  AND  LOCAL  AGENCIES 
PLANS 

Fish  and  Wildlife  Service 
National  Wildlife  Refuge,  operated 


by  the  U.S.  Fish  and  Wildlife  Service,  manages  six  refuge  divi¬ 
sions  within  the  project  area.  The  divisions  are  managed  pri¬ 
marily  for  wildlife  habitat  enhancement,  with  other  recreational 
activities,  such  as  wildlife  photography  and  boating  access, 
provided.  Portions  of  the  management  lands  are  owned  and  operated 
by  the  U.S.  Fish  and  Wildlife  Service,  whereas  some  portions  of 
the  management  lands  (approximately  6,000  acres)  are  located  on 
9-foot  channel  project  lands  and  managed  by  the  U.S.  Fish  and 
Wildlife  Service  under  a  "General  Plan  and  Cooperative  Agreement”. 

1.6. 1.2  Upper  Mississippi  River  Comprehensive  Basin  Study 

The  Upper  Mississippi  River  Comprehensive  Basin  Study 
applies  to  the  project  area  mainly  with  respect  to  recreation  and 
wildlife  resources.  The  Basin  Study  reports  that  water-based 
recreation  needs  of  the  counties  bordering  the  Mississippi  River 
can  be  met  in  the  river  itself.  Pool  Mo.  26  is  cited  as  a  good 
recreation  area,  but  with  the  drawbacks  of  limited  access,  areas 
of  fast  water,  and  conflict  between  recreational  and  comnercial 
traffic.  The  Upper  Mississippi  River  has  been  considered  for 
a  national  recreation  area,  but  no  authorizing  legislation 
has  resulted  from  the  studies. 

1.6. 1.3  Upper  Mississippi  River  National  Recreation  Area  Study 

In  1971,  the  U.S.  Department  of  the  Interior  and  U.S. 

Army  Corps  of  Engineers  jointly  prepared  the  Upper  Mississippi  National 
Recreation  Area  Study  which  examined  the  opportunities  and  feasibility 
for  a  National  Recreation  Area  extending  along  the  Mississippi  River 
from  St.  Louis  to  the  Minneapolis  area.  The  study  recomnended  Federal 
purchase  of  considerable  acreage  along  the  river,  both  in  fee  and  in 
scenic  easement.  Twenty  major  recreation  units  along  the  river  were 
proposed,  often  in  conjunction  with  existing  state  parks  or  other  public 
holdings.  No  authorizing  legislation  has  resulted  from  this  study  to 
date,  nor  is  there  any  active  support  of  this  project  in  Congress  at 
this  time. 


1.6.2.  STATE  AGENCY  PLANS 

1.6. 2.1  Illinois  Department  of  Conservation 

The  Illinois  Department  of  Conservation  manages  approximately 
17,000  acres  of  9-foot  channel  project  land  along  the  Illinois  and 
Mississippi  Rivers,  under  the  same  "General  Flan  and  Cooperative 
Agreement"  arrangement  as  for  the  U.S.  Fish  and  Wildlife  Service.  On 
most  of  this  land,  fishing,  hunting,  boating,  and  related  activities 
are  provided.  An  additional  862  acres  owned  by  the  Illinois  Department 
of  Conservation,  and  Pike  County  Conservation  Area  located  on  the  Illinois 
River,  are  managed  for  upland  game. 

1.6. 2. 2  State  of  Illinois  Recreation  Plan 

The  Action  Plan  for  Outdoor  Recreation  in  Illinois 
was  prepared  by  the  State  of  Illinois  Department  of  Business 
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and  Economic  Development  and  presented  to  Governor  Ogllvle  on  24 
November  1969.  The  plan  considers  the  recreational  needs  and 
potentials  of  Illinois  In  terms  of  four  major  regions.  Region  IV 
covers  the  southern  part  of  the  state.  Including  the  cities  of 
Alton  and  East  St.  Louis  and  includes  three  major  reservoirs  and  a 
national  forest.  Largely  because  of  these  assets  and  because  of  the 
relatively  small  population.  Region  IV  appears  to  have  a  surplus  of 
recreational  land.  However,  for  the  five-year  planning  period  ending 
in  1975,  the  Action  Plan  recommends  acquisition  of  65,894  acres  and 
expenditures  of  $26,689,000  in  federal,  state  and  local  funds  for 
development  in  Region  IV. 

In  1974,  the  State  of  Illinois  Department  of  Conservation 
published  Illinois  Outdoor  Recreation.  The  document  discusses  the 
state's  existing  outdoor  recreation  resources,  identifies  the  con¬ 
cerned  federal  and  state  agencies,  and  sets  forth  the  recreation 
goals  and  objectives  which  the  state  will  pursue. 

1.6. 2. 3  Missouri  Department  of  Conservation 

The  approximately  12,000--acre  Upper  Mississippi  River  Wild¬ 
life  Management  Area,  located  on  9-foot  channel  project  lands  along 
the  Mississippi  River,  is  operated  by  the  Missouri  Department  of 
Conservation  in  accordance  with  the  "General  Plan  and  Cooperative 
Agreement".  Hunting,  fishing,  and  other  recreational  activities 
are  provided  on  these  lands. 

1.6. 2. 4  State  of  Missouri  Recreation  Plan 

The  State  of  Missouri  Outdoor  Recreation  Plan  of  December 
1970  showed  that  throughout  the  state,  there  is  only  a  minor  pro¬ 
jected  need  for  additional  facilities  for  camping,  picnicking, 
boating  (Including  water  skiing),  and  sailing.  However,  there  is  a 
significant  demand  for  fishing  and  swimming.  The  St.  Louis  Metropolitan 
Area  is  shown  to  need  increased  fishing,  swimming  and  hiking  facilities. 
However,  this  was  not  substantiated  by  Harland,  Bartholomew,  and 
Associates,  in  Locks  and  Dam  No.  26  (Replacement)  Design  Memorandum 
No.  8.  Their  analysis,  using  the  same  data  analyzed  in  the  State  Plan, 
shows  that  is  is  not  likely  that  both  public  and  private  outdoor 
recreation  facilities  can  possibly  keep  up  with  the  demands  of  the 
people  of  the  metropolitan  area  for  outdoor  recreation. 

1.6.3  LOCAL  AGENCY  PLANS 

?..6.3.1  St.  Charles  County 

The  Land  Use  and  Transportation  Plans  for  St.  Charles  County 
contain  a  number  of  proposals  for  the  eastern  end  of  St.  Charles 
County  In  the  vicinity  of  Alton  Lake  and  the  replacement  locks  and 
dam  facility.  Specifically,  the  Alton  Lake  shoreline  is  designated 
for  recreational  residences  and  recreation-oriented  development.  In 
addition,  St.  Charles  County  has  recently  formed  a  St.  Charles  County 
Port  Authority  which  is  interested  in  the  development  of  commercial 
ports . 
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PART  2 
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2. 


EXISTING  ENVIRONMENTAL  SETTING 


2.1  PHYSICAL  ELQIENTS 

2.1.1  REGIONAL  GEOLOGICAL  ELEMENTS 

2 . 1 . 1 . 1  Physiography 

The  leodfoms  of  che  study  area  may  be  classified 
as  to  their  regional  variation,  vis  £  vis  topography  (local 
relief,  slope)  and  geology  (bedrock  materials,  structure). 

In  the  National  Atlas,  1970  (Hammond,  “Classes  of  Land-Surface 
Form")  the  region  la  classified  as  an  area  of  “Irregular 
Plains"  with  a  local  relief  of  300  to  500  feet  and  from 
SO  to  80  percent  of  the  surface  gently  sloping.  Also,  from 
50  to  75  percent  of  the  gentle  slope  is  on  the  divides  between 
the  stream  valleys. 

The  bluffs  along  the  floodplains  are  highly  variable 
as  to  their  local  relief  and  slope.  This  variability  is  in 
direct  relationship  to  the  hardness  of  the  bedrock  in  which 
the  streams  have  incised  their  respective  channels.  The  gen¬ 
tle  slope  of  the  upland  surface  Is  due  to  the  mantle  of  un¬ 
consolidated  glacial  isaterials  (drift,  loess)  which  tends 
to  subdue  the  topographic  profiles.  The  large  alluvial  valleys 
of  the  Mlsslsalppd  and  Illinois  Rivers,  In  contrast,  are  level 
with  only  minor  topographic  differences. 

Landforms  In  the  U.S.  have  also  been  classified  Into 
physiographic  regions  which  have  a  certain  amount  of  homogeneity 
in  terms  of  topography,  rock  units  and  structure.  The  Fenne- 
man  (1938)  clasalfleatlon  places  most  of  the  study  area  In 
the  Central  Lowland  Province,  a  region  which  covers  much  of 
the  Mld-Hest  (Figure  2-1) .  The  province  may  be  subdivided 
Into  smaller  units  called  sections.  The  United  States  Geo¬ 
logical  Survey's  Physical  Divisions  Map  of  the  U.S.  (1946) 
places  the  unit  of  the  study  region  east  of  the  Mississippi 
River  in  the  Till  Plains  Section  (young  till  plains;  morainic 
topography  rare;  no  lakes)  and  the  unit  west  of  the  Mississippi 
Is  the  Dissected  Till  Plains  Section  (submaturely  to  maturely 
dissected  till  plains) . 

Several  writers  (Shepard,  1907.  Rubey,  1952.  Leighton, 
et.  al.  •  1948)  have  disagreed  with  the  inclusion  of  most  of 
the  area  between  the  Mississippi  and  Illinois  Rivets  in  Calhoun  and 
Pike  Counties,  Illinois  and  Lincoln,  St.  Charles  and  Pike 
Ceuntles,  Missouri  in  the  Central  Lowland  Province  (Figure  2-2). 
Rubey  and  Shepard  who  performed  detailed  field  work  in  parts 
of  the  study  area  wrote  that  the  area  in  question  more  closely 
resembled  the  Oaark  Plateaus  Province  and  Rubey  suggested 
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•Source:  Illinois  State  Geological  survey.  Report  of  Investigations  129, 
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that  the  naae  Lincoln  Hills  Section  of  the  Ozark  Plateaua 
Province  be  applied  to  the  area.  Leighton,  Ekblaw  and  Hor- 
berg  agreed  to  this  change. 

The  Lincoln  Hills  Section  Is  an  upland  which  Is  de¬ 
veloped  along  the  Lincoln  fold,  a  secondary  structure  of  the 
larger  Ozark  dome  to  the  west.  The  Mississippi  River  cuts 
through  this  structure.  Most  of  the  section  has .hot  been 
glaciated.  In  contrast  to  areas  to  the  east  and  west.  The 
northern  boundary  Is  arbitrarily  chosen  as  Is  the  eastern  and 
western  border.  The  contact  line  Is  generally  drawn  along  the 
lice  of  maximum  glaciation  In  the  region.  The  southern  boun¬ 
dary  In  Calhoun  County  Is  along  the  Cap  au  Gris  faulted  flexure. 

Leighton,  et  al. .  also  placed  the  southern  section 
of  Calhoun  County  and  portions  of  Jersey,  Madison,  and  St. 

Clair  counties,  Illinois  and  sections  of  St.  Louis  and  St.  Charles 
counties,  Missouri  In  the  Salem  Plateau  Section  of  the  Ozark 
Plateaus  Province.  This  was  done  on  the  basis  of  topography, bed¬ 
rock  and  structure. 

2. 1.1. 2  Historical  Geology  and  Stratigraphy 

The  main  events  In  the  geologic  history  of  the  study  area 
which  account  for  the  bedrock  distribution,  structural  fea¬ 
tures  and  the  surflclal  materials  of  the  uplands  and  alluvial 
valleys  are  suanarlzed  as  follows:  (1)  Sedlawntary  rock  units, 
some  4,000  to  5,000  feet  thick  were  deposited  over  Precairi>rian 
extrusive  and  Intrusive  Igneous  rocks  by  alternate  Inundation 
and  regression  of  semi-tropical  or  tropical  seas.  The  marine 
phases  were  the  most  persistent.  (2)  During  the  Paleozoic 
Era,  the  urea  to  the  east  of  the  Mississippi  River  began  to 
subside,  creating  a  spoon  shaped  depression  called  the  Illinois 
Basin.  Thus,  the  rook  which  comes  to  the  surface  at  Alton 
Is  several  thousand  feet  under  the  surface  In  Central  Illinois. 
Also  during  the  Paleozoic  Era  the  Ozark  Dome  began  to  rise 
and  the  Lincoln  Fold  and  the  Cap  Au  Gris  Faulted  Flexure  were 
formed.  (3)  During  the  Pleistocene  Epoc  or  Ice  Age,  about 
1,000,000  years  sgo,  great  continental  Ice  sheets  moved  Into 
the  mid-latitudes  of  the  United  States  and  the  Mid-west  was 
over-run  by  at  least  four  different  glaciers.  The  glaciers 
deposited  drift  on  the  uplands  and  filled  the  alluvial  valleys 
with  outwash.  (5)  During  the  Holocene  Stage  (recent)  the 
upland  surface  has  been  eroded  and  modem  soils  created  while 
In  the  alluvial  valleys  some  of  the  valley  fill  haa  been 
scoured  away  and  subsequent  river  changes  and  flooding  has 
created  the  present  day  floodplain  morphology  and  alluvial 
solid . 

Figure  2-3  Illustrates  the  age  of  the  surflclal  bed¬ 
rock  of  the  study  srea  If  the  overlying  mantle  of  younger  Pleis¬ 
tocene  and  Holocene  drift  and  soils  ware  stripped  away.  The 
exposed  bedrock  varies  In  age  from  Ordovician  to  Cretaceous. 
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Figure  2-4  is  a  generalized  geological  column  for  the  upper  Mlaais- 
alppl  River  Baain.  Naaea  of  geological  units  are  not  always  the 
aaae  In  Missouri  and  Illinois  as  mapping  was  performed  by 
different  agencies  at  different  times.  For  a  more  complete 
review  of  the  bedrock  stratigraphy  of  Missouri,  the  reader 
should  refer  to  Howe  and  Koenig,  1961  and  for  Illinois,  Wlllman, 
H.B.  et  al. ,  1975. 

Within  the  alluvial  valleys,  the  Pleistocene  and  Holocene 
are  the  most  Important  segments  of  geologic  time  that  explain 
the  present  day  river  morphology  (see  Figure  2-5).  The  study 
area  was  Invaded  by  three  Ice  sheets.  Little  Is  known  about  the 
extent  of  the  Nebraskan  (first)  glacial  stage  in  the  study  area. 

The  Kansan  (second)  sheet  approached  the  region  from  both  a  north¬ 
easterly  and  northwesterly  direction  (Figure  2-6).  The  north¬ 
western  lobe  moved  as  far  south  as  St.  Charles  County  and 
blocked  the  Mlssiaaippl  River  near  the  present  day  Lock  and 
Dam  25  and  for  a  short  period  of  time  the  ancient  Iowa  River 
(Mod'im  Misaiaflppl  River)  was  diverted  east  across  Calhoun 
County  Into  the  ancient  Mississippi  Channel  (Modern  Illinois 
River)  creating  the  Batchtown  Channel.  The  northeastern  lobe 
pushed  westward  almost  to  the  Illinois  River. 

The  Illlnolan  (third)  Ice  sheet  moved  into  the  river 
basin  again  from  the  northeast  and  overrode  most  of  the  eastern 
Kansan  lobe  and  a  part  of  the  western  lobe  (Figure  2>7).  The 
glacier  moved  across  the  Mississippi  below  the  confluence  with 
the  Illinois  creating  an  ice  dam  and  Lake  Brussels ,  the  sup¬ 
posed  origin  of  the  highest  terrace.  In  the  lower  Illinois 
River  (see  Wlllman  and  Frye,  1970,  p.  28  for  a  discussion  of 
the  age  of  the  Brussels  Terrace) . 

The  Wisconsinan  (fourth)  glaciers  did  not  enter  into 
the  study  area  but  the  melting  ice  contributed  silts,  sands 
and  gravels  to  the  two  river  valleys.  Both  streams  became 
overloaded  and  "silted  up"  creating  a  higher  floodplain  than 
today  but  not  as  high  as  the  Brussels  level.  Figure  2-8  ill¬ 
ustrates  a  cross-section  of  the  lower  Illinois  valley.  As 
can  be  seen  the  Brussels  Terrace  (Illlnolan)  and  Deer  Plain 
Terraces  (Wisconsinan)  are  today  elevated  above  the  present 
floodplain. 

Also,  during  Wisconsinan  and  early  Holocene  time  the 
river  valleys  became  source  areas  for  loess,  a  wind  blown  dust. 
Loess  consists  primarily  of  silt  sized  particles  and  fine  sand. 

The  dominant  wind  direction  during  Che  time  of  loess  accumulation 
was  from  Che  northwest  and  west,  thus  Che  loess  Is  thickest 
near  the  valley  source  and  chins  to  Che  east.  Loess  Is  the  dom¬ 
inant  surflclal  material  on  Che  uplands  and  is  Che  parent  material 
for  most  of  Che  modem  soils. 

Thus,  locally  the  glaciers  had  only  a  minor  effect 
upon  Che  river  valleys,  but  on  a  regional  scale  the  effect 
was  profound.  The  Ice  sheets  burled  some  river  valleys,  caused 
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some  rivers  to  change  channels  and  created  new  dralnageways . 

Figure  2-9  Illustrates  the  major  changes  In  the  Hlssls- 
aipi  and  Illinois  drainage  systems  during  the  Pleistocene. 

During  Kansan  continental  glaciation  (Figure  2-9b)  which  mater¬ 
ially  Influenced  the  drainage  patterns,  the  western  system 
was  diverted  by  the  Ice  to  Che  east  to  join  the  eastern  system 
at  Hennepin,  Illinois.  This  large  glacial  river  cut  a  deeo 
bedrock  valley,  now  abandoned,  between  Fulton  and  Hennepin,  Illinois. 
At  Che  same  time,  Che  ancestral  Ohio  River  was  forced  to  the  south 
and  Che  eastern  system  was  greatly  reduced  in  size  (Frye 
et.  al. .  1965).  The  large  size  of  the  Illinois  River  valley 
In  comparison  to  its  present  discharge  can  be  attributed  to  Che 
large  discharges  of  this  period  as  well  as  to  large  flood 
events . 


Following  Che  Kansan  glaciation,  the  drainage  reestablished 
a  pattern  (Figure  2-9c)  similar  to  that  of  the  Aftonian  in¬ 
terglacial  period  (Figure  2-9a)  with  Che  ancient  Mississippi 
River  occupying  the  Illinois  Valley  and  the  ancestral  Iowa  River  oc¬ 
cupying  the  present  Mississippi  River  Valley. 

During  the  Illinoian  glaciation  (Figure  2-9d)  the  ice 
sheet  advanced  from  the  northeast  and  forced  ^he  ancient 
Mississippi  westward  from  its  channel  In  the  Illinois  Valley 
to  form  a  temporary  channel  crossing  eastern  Iowa.  During 
this  time,  a  lobe  of  the  Ice  sheet  advanced  westward  and  partly 
blocked  Che  Mississippi  Valley  at  St.  Louis.  This  caused 
deposition  upstream  of  St.  Louis  and  the  formation  of  an 
alluvial  deposit  (Brussels  Terrace)  In  both  the  Upper  Mlsslsslopi 
and  Illinois  Valley. 

Following  Che  retreat  of  the  Ice  during  Che  Sanga- 
fflonlan  interglacial  period  (Figure  2-9e)  the  Mississippi  re- 
occupled  Che  Illinois  Valley,  and  the  Iowa  River  again  passed 
through  Che  present  Mississippi  Valley. 

A  late  advance  of  the  Wisconsin  Ice  (Figure  2-9 f) 
forced  the  Mississippi  Into  Its  present  valley.  The  Illinois 
River,  now  draining  a  much  reduced  area,  occupies  the  valley 
formed  by  Che  ancient  Mississippi.  During  the  retreat  of  the 
Ice  (Figure  2-9g)  major  floods  moved  through  the  Illinois 
Valley  es  Ice  dams  failed  and  glacial  lakes  drained  In  the 
Chicago  area.  By  the  end  of  the  Wisconsin  glaciation  (Figure 
2-9h) ,  Che  existing  drainage  patterns  of  the  Upper  Mississippi 
and  Illinois  Rivers  were  established. 


Even  after  Che  retreat  of  Che  Ice  sheet  from  Che  study 
area,  the  Mississippi  River  was  strongly  Influenced  by  the  pre¬ 
sence  of  the  Ice  sheets  to  the  north.  Large  quantities  of 
glacial  debris  and  melt  water  moved  through  Its  channel  and 


Figure  2-9  Pleistocene  changes  -  Mississippi  and  Illinois  Riv'ers 
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depoiltlon  occurred  In  Its  valley.  When  the  Ice  front  moved 
farther  north,  the  reduction  In  sediment  load  caused  the  river 
to  incise  to  depths  of  50  to  75  feet,  and  subsequent  widening 
of  the  channel  and  terrace  and  floodplain  development  occurred 
in  postglacial  time. 

The  remnants  of  the  Ice  Age  are  the  wide  valleys  formed 
by  melt  waters  of  the  receding  glaciers  and  partially  filled 
with  glacial  outwash  sands  and  gravels.  Within  the  study 
reach,  the  average  width  of  the  Upper  Mississippi  River  Valley 
floor  Is  5.6  miles  and  the  slope  of  the  floodplain  Is  ap¬ 
proximately  0.5  ft. /mile.  In  the  Lower  Illinois,  the  valley 
floor  Is  4.1  miles  wide  and  slopes  approximately  0.25  ft. /mile. 

The  floodplain  In  the  vicinity  of  the  Illinois  and  Upper  Mis¬ 
sissippi  confluence  Is  higher  than  It  Is  Immediately  upstream 
In  either  valley.  Apparently,  the  Missouri  River  is  respon¬ 
sible  for  this  local  Increase  In  floodplain  elevation. 

2. 1.1. 3  Structural  Geology  and  Seismic  Activity 

The  broad  tectonic  framework  of  the  study  area  includes 
the  Illinois  Basin  east  of  the  study  area  and  the  Ozark  Dome 
to  the  west  of  the  area.  The  most  Important  minor  structures 
within  the  Upper  River  area  are  the  Lincoln  Fold  and  the  Cap 
au  Gris  faulted  flexure  (Figure  2-10) .  Examination  of  satellite 
multlspectral  imagery  data  (ERTS-1)  for  northeastern  Missouri 
shows  that  the  fold  swings  east  towards  the  Cap  Au  Gris 
structure  (Allen,  al. ,  1973),  but  the  relationship  of  the  fault 
to  the  Lincoln  Feld  is  unclear. 

The  Cap  au  Gris  fault  zone  crosses  the  Mississippi 
River  about  one  mile  south  of  Cap  au  Gris,  Missouri  and  the 
Illinois  River  near  Meppen,  Illinois.  The  displacement  along 
this  feature  Is  about  1,100  feet  and  the  alluvium  In  the 
Mississippi  Valley  Is  only  25  feet  thick  over  the  structure. 

Rubey  (1952,  p.  146)  concluded  that  there  has  been  no  recent 
movement  along  this  fault  zone  because  the  Pleistocene  terraces 
(Deer  Plain,  Brussels)  are  not  warped  or  displaced  where  they 
cross  the  fault. 

Figure  2-10  also  Illustrates  the  epicenters  of  known 
earthquakes  and  the  intensity  of  the  quake  on  the  Modified 
Narcalll  (a. a.)  Intensity  Scale.  Epicenter  Is  the  point 
on  the  surface  vertically  above  the  first  breach  In  the  bedrock. 

The  m.a.  scale  measures  the  severity  of  shaking  Indicated 
by  physical  damage  to  structures  (Table  2-1).  Loose,  uncon¬ 
solidated  materials,  such  as  found  In  the  alluvial  valleys, 
tend  to  amplify  the  ground  displacement  caused  by  an  earthquake 
which  causes  the  intensity  to  Increase  (Nuttll,  1973,  p.  13). 


The  largest  known  earthquakes  that  have  affected  the 
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Table  2-1 


Modified  Mercalli 

Intensity  Scale  of 

1931* 

Scale 

degree 

Effects  on 
persons 

Effects  on 
structures 

Other  eff(K:ts 

I 

Not  felt  except  by  few 
under  favorable  circum¬ 
stances  . 

II 

Felt  by  few  at  rest. 

Delicately  suspended 
objects  swing. 

III 

Felt  noticeably  indoors 
Standing  cars  may  rock. 

Duration  estimated. 

IV 

Felt  generally  indoors. 
People  awakened. 

Cars  rocked.  Windows, 
etc.,  rattled. 

V 

Felt  generally 

Some  plaster  falls. 

Dishes,  windo'-;s  broken. 
Pendulu.m  clocks  stop. 

VI 

Felt  by  all. 

Many  frightened. 

Chimneys,  plaster 
damaged. 

Furniture  moved. 

Objects  upset. 

VII 

Everyone  runs  outdoors. 
Felt  in  moving  cars. 

Moderate  damage. 

VIII 

General  alarm 

Very  destructive 
and  general  damage 
to  weak  structures. 
Little  damage  to 
well  built  struc¬ 
tures. 

Monuments,  walls  down. 
Furniture  overturned. 
Sand  and  mud  ejected. 
Changes  in  well-water 
levels . 

IX 

Panic. 

Total  destruction 
of  weak  structures. 
Considerable  damage 
to  well  built  struc¬ 
tures. 

Foundations  dnmagod . 
Underground  piper; 
broken.  Ground 
fissured  and  cracked. 

X 

Panic. 

Masonry  and  frame 
structures  commonly 
destroyed.  Only 
best  buildings  sur¬ 
vive.  Foundations 
ruined. 

Ground  badly  cracked. 
Rails  bent.  Water 
slopped  over  banks . 

XI 

Panic . 

Few  buildings 
survive 

Broad  fissures.  Fault 
scarps.  Underground 
pipes  out  of  service. 

XII 

Panic. 

Total  destruction. 

Acceleration  exceeds 
gravity.  Waves  seen  in 
ground.  Lines  of  eight 
and  level  distorted. 
Objects  thrown  in  air. 

*  Source:  Illinois  State  Geological  Survey. 
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Missouri-Illinois  region  were  the  New  Madrid  shocks  of  1811  and 
1812.  The  three  largest  shocks,  centered  near  New  Madrid  , 'Missour i 
in  the  Bootheel,  were  intensities  of  XI  to  XII  and  the  aftershocks 
reshaped  the  topography  of  southeastern  Missouri,  northeastern 
Arkansas  and  western  Tennessee  and  Kentucky. 

EX/en  though  the  Cap  au  Gris  faulted  flexure  and  the  Lincoln 
Fold  are  found  in  the  study  area  there  is  no  known  relationship 
between  seismic  activity  and  the  structures.  Nuttli,  1973,  wrote 
"It  has  not  been  established  that  there  is  a  causal  relationship 
between  these  geologic  structures  and  present-day  earthquakes. 

There  has  been  no  observed  surface  faulting  associated  with  earth¬ 
quakes  in  the  past  100  years  in  the  Central  United  States,  such  as 
commonly  is  seen  along  the  San  Andreas  Fault  in  California"  (p.  20\ . 
Nuttli  wrote  further,  "There  is  always  a  possibility,  although  remote, 
that  a  large  magnitude  earthquake  will  occur  in  a  region  which  pre¬ 
viously  was  considered  nonseismic"  (p.  42). 

2. 1.1. 4  Ground  Water  Geology 

a.  General.  The  project  area  lies  in  the  alluvial  valley 
of  the  Mississippi  River.  The  valley  fill  consists  of  approximately 
0  to  20  feet  of  clays  and  silts  (referred  to  as  the  "blanket"  materials 
or  "top  stratum")  underlain  by  approximately  70  to  100  feet  of  pervious 
soils  (sand,  sandy  gravels,  gravel,  cobbles,  and  boulders).  The 
pervious  soils  extend  to  bedrock  or,  if  present,  glacial  till.  The 
diick  layer  of  pervious  soils  beneath  the  top  stratum  readily  conducts 
groundwater  through  its  interconnected  voids,  and  is  referred  to 
as  the  "aouifer."  Where  the  piezometric  surface  is  within  the 
aquifer,  it  may  also  be  referred  to  as  the  "water  table,"  and  the 
aquifer  is  said  to  be  an  unconfined  or  water  table  aquifer.  VThere 
the  piezometric  surface  is  above  the  aquifer,  in  the  impervious  top 
stratum  or  above  ground,  the  aquifer  is  termed  confined  or  artesian. 

An  intermediate  case,  in  which  the  top  stratum  is  impervious  in 
compeurison  to  the  permeability  of  the  aquifer  yet  sufficiently 
permeable  to  permit  significant  recharge  of  the  aquifer,  is  termed 
"leaky  artesian."  The  aquifers  in  the  project  area  contain  all 
three  types,  and  particular  areas  may  vary  from  confined  to  unconfined 
conditions,  depending  upon  river  stage.  In  the  St.  Louis/East  St. 

Louis  area,  significant  withdrawals  of  groundwater  have  taken  place. 

In  the  project  area  north  of  the  St.  Louis  area,  only  minor  amounts 
of  groundwater  have  been  withdrawn;  consequently,  the  upper  Mississippi 
Valley  and  the  Lower  Illinois  Valley  probably  have  large  undeveloped 
groundwater  reserves. 

The  available  groundwater  data  are  inadequate  to  assure 
supplies  at  specific  locations.  For  this  reason  and  because  of  the 
sudden  lateral  variations  in  the  f;ermeability  of  most  valley  fill, 
geophysical  investigations  areJ  tost  borings  are  usually  required  to 
discover  the  most  favorable  locations  for  groundwater  in  an  area. 
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b.  Aquifer  Characteristics.  In  the  natural  state 
(without  considering  the  effects  of  the  existing  locks  and  dams) 
and  at  periods  of  steady  river  stages,  groundwater  enters  the 
aquifer  by  percolation  from  the  surface  and  flows  toward  the  river, 
forming  a  rise  in  the  piezometric  surface.  In  addition  to  the 
groundwater  movement  toward  the  river,  there  is  movement  in  a  down¬ 
stream  direction  at  a  gradient  generally  proportional  to  the 
gradient  of  the  river.  During  periods  of  rising  river,  as  the  river 
stage  becomes  higher  than  the  adjoining  piezometric  surface,  flow 
reverses  and  the  river  recharges  the  aquifer.  Upon  periods  of 
sustained  high  water  such  as  in  the  spring,  the  aquifer  may  be  re¬ 
charged  to  the  river  level,  rainfall  may  superimpose  a  new  component, 
and  the  piezometric  surface  may  assume  a  shape  similar  to  its  original 
configuration  at  a  higher  elevation.  This  phenomenon  accounts  for 
seasonal  variations  in  the  plezometrlc  surface.  In  a  similar  manner, 
years  that  are  wetter  or  dryer  than  average  will  produce  long-term 
variations  in  the  piezometric  surface. 

After  construction  of  the  existing  locks  and  dams  in  the 
late  1930' s,  the  area  was  changed  from  an  uncontrolled  river  to 
controlled  pools  at  relatively  constant  elevations.  As  a  result, 
the  groundwater  regime  was  changed  to  its  present  day  situation, 
which  is  as  described  below. 


During  normal  conditions,  the  stage  of  the  Mississippi 
River  in  the  project  area  is  lower  than  the  existing  locks  and  dams 
pools  and  higher  than  the  tailwater.  At  and  beyond  about  two  miles 
upstream  of  an  existing  dam,  groundwater  flow  from  the  pool  genera...ly 
balances  the  accretion.  Groundwater  flow  is  from  the  accretion  rise 
(and  usually  the  pool)  to  the  Missouri  River  along  a  path  geherilTy 
perpendicular  to  the  river.  Beyond  about  two  miles  below  an  existing 
dam,  groundwater  flow  is  essentially  unaffected  by  the  dam  and  occurs 
in  the  natural  condition  discussed  above.  Within  a  two-^^or  three- 
mile  radius  of  the  dam,  groundwater  movement  is  a  complex  situation 
as  water  flows  from  the  pool  toward  both  the  Missouri  River  and 
the  tailwater.  The  tailwater,  being  closer  to  the  pool  and  generally 
at  a  lower  elevation,  exerts  a  greater  influence,  and  groundwater 
flow  from  the  pool  to  the  tailwater  follows  a  counterclockwise 
path  centered  around  the  south  end  of  the  dam. 


During  above  normal  river  stages  and  as  the  pool  is  drawn 
down,  the  groundwater  flow  situation  temporarily  reverses  and  flow 
is  from  the  river  to  the  pool.  As  river  stages  continue  to  rise  and 
the  dam  gates  are  drawn  out  of  the  river  ("open  river"  conditions) , 
the  dam's  influence  on  the  groundwater  regime  ceases.  During  a  major 
flood,  as  overbank  flooding  takes  place,  the  aquifer  becomes  totally 
saturated  and  the  piezometric  surface  beneath  a  flooded  area  becomes 
coincident  with  the  surface  of  the  floodwaters. 


Water  from  this  aquifer,  while  considered  safe  for  drinking, 
does  require  treatment  for  use  in  home  and  city  water  supplies. 
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Although  untreated  water  would  not  endanger  health,  excessive  hard¬ 
ness  causes  difficulty  in  washing  clothes  and  decreases  wear  life. 
Hardness  causes  clogs  in  pipelines,  home  washers,  and  water 
heaters.  Treatment  methods  vary  in  the  study  area  from  no  treat¬ 
ment  in  farm  wells  to  sophisticated  methods  for  major  cities. 

Basically,  these  systems  aerate  the  water  to  remove  gases,  add  lime 
to  remove  calcium,  magnesium,  iron,  and  adjust  the  pH,  and  jdd 
chlorine  to  purify  and  stabilize  c’-'.e  water.  The  water  is  also 
filtered  several  times  during  the  treatment  process.  Water  hardness 
is  reduced  to  enhance  its  usability  i  -r  cleaning  in  water  systems. 
Turbidity  values  for  a  number  of  wells  exceed  the  recommended  limits; 
however,  this  seems  to  be  a  local  problem  of  adequate  well  design 
and  operation,  rather  than  a  regional  problem. 

Water  from  this  aquifer  is  not  unusual  or  hazardous  in  its 
quality.  Iron  and  magnesium  contents  are  high,  but  this  represents 
a  problem  of  hardness  and  usability  rather  than  a  danger  of  water 
quality. 

However,  there  are  several  conditions  which  suggest  possible 
•ources  of  groundwater  contamination,  such  as:  (1)  River  bottom 
accumulation  from  liquid  wastes  discharge.  (2)  Effluents  from 
sewage  treatment  plants  which  do  not  meet  State  standards.  (3) 

Periodic  waste  accumulation  in  recreational  boat  harbors.  (4) 

Sanitary  landfills  that  are  unacceptable  by  1974  standards  either  in 
original  construction  or  method  of  operation. 

None  of  these  singly  or  in  concert  with  others  is  considered 
to  be  a  real  cause  for  present  or  future  general  concern. 

2.1.1. 5  Economic  Geology 

The  Mississippi  and  Illinois  waterways  in  the  study 
area  are  major  avenues  for  the  transportation  of  mineral 
resources.  Most  of  these  heavy  bulky  commodities  originate 
outside  the  confines  of  the  region  yet  a  variety  of  minerals 
(limestone,  sand,  coal)  are  mined  in  the  counties  adjoining 
the  rivers . 

Within  the  study  area  a  description  of  the  economic 
geology  may  be  approached  at  two  levels:  (1)  Those  mineral 
commodities  that  lie  within  the  alluvial  valley  (unconsolidated 
sands,  gravels)  and  those  that  are  exposed  in  the  bluffs 
(limestone,  shale)  adjacent  to  the  floodplain.  (2)  mineral 
commodities  that  are  found  on  a  broad  regional  basis  (coal, 
petroleum)  and  may  be  dependent  upon  surface  transportation 
to  trans-shipment  points  on  the  rivers. 

Plate  6,  A-D  (Land  Use)  illustrate  the  location  of  the 
major  extractive  industries  within  the  alluvial  valleys.  In  early  1975, 
there  were  eight  stone  operations  and  three  sand  companies  operating 
in  the  valleys  or  the  adjacent  bluffs. 

Table  2-2  lists  the  value  and  minerals  produced  within  each 
county  in  the  study  area.  For  a  more  complete  discussion  of  commodities 
that  are  transported  on  the  rivers  see  pages  134  to  135. 
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Table  2-2 


Mineral  Production  In  1972  for  Counties 
Bordering  the  Mississippi  -  Illinois 
Watervays  -  Upper  River  Study  Area 


County 

All  Minerals 

Total  Value 

Minerals 

Produced  -  Order  of  Value 

Morgan,  Illinois 

W*  (1970- 

$2,000) 

Sand  and  Gravel 

Scott 

W  (1971- 

618,000) 

Stone,  clay,  sand  and  gravel 

Pike 

W  (1969- 

1,387,000) 

Stone,  sand  and  gravel 

Greene 

W  (1969  - 

653,000) 

Stone 

Jersey 

190,000 

Stone 

Madison 

W  (1969  - 

2,749,000) 

Stone,  petrolevm,  sand  and 
gravel 

Calhoun 

W 

Stone 

Brovn 

26,000 

Petroleua,  clay,  sand  and 
gravel 

Rells,  Missouri 

W 

Cement,  stone,  clay 

Pike 

W 

Stone,  clay 

Line  3ln 

W  (1970  - 

486 ,000) 

Stone,  clay,  sand  and 
gravel 

St.  Charles 

2,301,000 

Stone,  clay,  sand  and 
gravel 

*Source:  Mineral  Yearbook,  Area  Reports.  1972 

Wt  Withheld  to  avoid  disclosing  Individual  company  confidential  data. 
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2.1.2 


RIVER  CHA.^INEL  CONFIGITIATIONS 


2. 1.2.1  The  Natural  River 

The  earliest  surveys  show  the  Mississippi  River  channel 
on  the  extreme  west  side  of  the  valley  from  Hannibal,  Missouri 
to  Clarksville,  Missouri  extent  for  a  few  miles  north  of  the 
town  of  Louisiana.  There  the  entrance  of  the  Salt  “^iver  had 
forced  the  Mississippi  River  into  mid-valley  for  a  short  dis¬ 
tance  (Section  2.1.2  is  taken  almost  verbatim  from  a  report 
from  Colorado  State  University). 

As  the  neck  of  land  separating  the  Mississippi  and  Illinois 
Rivers  narrows  towards  the  south,  the  influence  of  the  west  bank 
tributaries,  primarily  the  Missouri  River,  become  increasingly 
significant  and  10  miles  south  of  Louisiana  at  Clarksville, 

Missouri,  the  Mississippi  River  has  shifted  across  the  valley 
to  the  eastern  bluff,  which  it  reached  near  Mosier,  Illinois. 

The  Upper  Mississippi  River  then  followed  the  eastern  bluff  to 
Alton,  Illinois.  The  early  township  maps  show  the  Lower  Illinois 
River  in  tv>e  same  position  in  its  valley  as  today. 

The  surface  area  of  a  river  is  the  area  betrween  the  river 
banks  or  where  the  land  vegetation  ceases.  Surface  area  also  includes 
i.i lands  and  sandbars  exposed  during  low  water. 

Islands  are  defined  as  areas  with  land-type  vegetation  within 
the  channel  banks  that  are  separated  from  the  mainland  by  the  main 
channel  and  side  channels.  Riverbed  area  is  defined  as  the  surface 
area  less  the  area  of  the  islands.  Therefore,  riverbed  area  is 
composed  of  the  area  of  the  main  channel  plus  the  area  of  the  side 
charnels . 


The  surface  of  the  Mississippi  River  in  what  is  now  Pool 
25  has  been  measured  from  the  map  compiled  from  the  early  township 
plats.  In  the  early  1800' s  this  surface  area  was  31. A1  sq .  miles. 

The  early  township  plats  show  26  islands  in  the  reach  of 
Mississippi  River  that  is  now  Pool  25.  It  is  not  certain  whether 
all  tne  islands  in  the  reach  were  surveyed.  It  is  believed  that 
all  the  large  ones  were,  but  some  smaller  islands  may  have  been 
Ignored. 


The  total  surface  area  of  the  26  Islands  on  the  early  township 
plats  is  5.550  sq.  miles.  This  represents  18  percent  of  the  surface 
area  of  the  river. 

In  Table  2-3  the  surface  area  of  some  of  the  islands  at 
tha  time  of  the  first  surveys  are  listed.  Throughout  the  modern 
history  of  the  river  some  of  these  islands  have  been  changing  due  to 
natural  or  man  induced  factors. 


Table  2-3 


Islands  in  the 

Natural  River 

Name 

Approx.  River 

Date  of 

Surface  Area 

Mile 

Su  rvey 

sq  .  ni 

Pool  26: 

Plasa 

209 

1832 

.420 

Mason 

220 

1847 

.290 

Sweden 

234 

1818 

.018 

Peruque 

234 

1818 

.359 

Cuivre 

236 

1818 

1.979 

Pool  25: 

Turner 

245 

before  1847 

.088 

Mosier 

260 

1821 

.467 

Coon 

267 

1816 

.165 

1847 

.006 

Carroll 

268 

1816 

.076 

1847 

,118 

Clarksville 

272 

1847 

.176 

Pool  24 : 

Crider 

279 

1821 

.025 

Unnamed 

280 

1821 

.050 

There  is  evidence  that  the  Mississippi  River  was  narrowing 
in  some  sections.  For  example,  a  portion  of  the  Mississippi 
River  floodplain  along  the  left  bank  opposite  Hardin,  Illinois 
was  apparently  an  island  when  first  settled.  By  1856  when  a  resurvey 
of  that  part  of  the  township  was  undertaken  the  side  channel 
separating  the  island,  called  Gilead  Island,  from  the  Illinois 
mainland  had  partially  filled. 

Also,  there  is  evidence  that  the  Mississippi  River 
was  widening  in  other  sections.  Large  trees  that  floated  down 
the  river  during  floods  or  became  lodged  on  sandbars  came  from 
caving  banklines  and  islands. 

Prior  to  1879,  the  oily  hydrographic  surveys  on  the 
Lpper  Mississippi  River  were  of  local  troublesome  reaches. 

However,  there  is  the  impression  that  during  the  low  flow  sea¬ 
sons,  the  rivers  were  not  very  deep.  During  the  summer  months 
whe:;  river  flows  were  very  low  and  the  temperatures  warms, 

Sundav  excursionists  would  walk  across  the  river  (Tweet,  19'.^, 
p.  205). 


In  addition  to  the  many  islands,  sandbars  formed  on 
the  average  of  one  in  three  miles  (Chief  of  Engineers,  1930,  p. 
1189)  resulting  in  water  depths  of  three  feet  and  less. 

In  present  day  Pool  25  there  were  long  side  channels 
adjacent  to  the  Missouri  bankline  at  Sandy,  Westport  and  Slim 
Islands.  In  1921,  Sandy  Chute  was  approximately  550  feet  wide 
and  3  miles  long.  The  upstream  part  of  Westport  Chute  was 
approximately  1100  feet  wide,  but  the  lower  portion  adjacent 
to  and  below  Klckapoo  Island  was  much  narrower,  only  600 
feet  wide.  Westport  Chute  was  3.8  miles  long.  Slim  Chute  was, 
on  the  average,  500  feet  wide  and  was  slightly  more  than  3.5  miles 
long. 


Immediately  above  Clarksville,  Missouri  on  the  Illinois 
floodplain,  there  were  many  side  channels  and  backwater  areas. 
These  areas  were  probably  relics  of  the  river  left  behind  as 
the  river  migrated  across  the  floodplain  in  centuries  past. 

In  the  Pool  26  teach  most  of  the  chutes  were  in  the 
section  of  river  between  the  Culvre  River  and  the  Illinois 
River.  The  chute  between  Cuivre  Island  and  the  Missouri  bankline 
was  approximately  800  feet  wide  and  3  miles  long. 

2. 1.2. 2  Early  Developments 

In  1810,  the  famous  rlverman  Henry  Shrieve  took  70 
tons  of  lead  aboard  keelboats  at  the  Galena,  Illinois  mines 
and  floated  the  cargo  down  to  New  Orleans.  He  made  a  profit 
of  $11,000  on  the  trip  (Tweet,  1974,  p.  20)  thus  inaugurating 
big  time  commercial  navigation  on  the  Upper  Mississippi. 
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By  the  1830's  navigation  on  the  upper  river  system 
had  increased  to  the  level  that  the  Federal  Government  began 
navigation  improvements  using  U.S.  Treasury  funds.  The  work 
was  not  systematic  but  rather  it  consisted  of  removing  obstruc¬ 
tions  such  as  snags,  wrecks,  rocks  and  trees.  In  some  years, 
the  entire  budget  was  used  to  remove  snags. 

In  the  Illinois  Valley,  the  first  survey  of  the  Illinois 
River  was  made  by  topographical  engineers  of  the  U.S.  Army 
in  1838  and  the  first  snagging  operations  were  authorized  in  1852. 

In  1864,  the  Upper  Mississippi  River  dropped  to  the 
lowest  level  ever  experienced  and  navigation  came  to  a  halt. 

The  major  obstacles  were  the  Des  Moines  Rapids  and  the  Rock 
Island  Rapids. 

The  response  of  Congress  came  in  1866  with  appropriations 
r  -rove  the  navigation  depth  in  these  ranids.  In  the  same 
.  a  survey  of  the  Illinois  River  from  its  mouth  to  LaSalle 
•■'as  undertaken.  At  that  time,  the  intent  was  to  improve  the 
'h.annel  to  enable  steamboats  to  reach  the  Illinois  and  Michigan  canal, 
lae  results  of  this  survey  were  preliminary  recommendations 
for  one  lock  and  dam,  a  snag  boat,  some  experimental  wing 
dams,  and  beacons  for  the  Lower  Illinois  River. 

In  1867,  the  removal  of  obstructions  such  as  snags 
and  wrecks  became  a  continuous  operation  (House  Doc.  341,  1906) 
in  the  Upper  Mississippi  River  but  it  was  not  until  1871  that 
first  official  water  level  gages  were  installed  at  St.  Louis  and 
Rocx  Island. 

Early  experiments  with  wing  dams  were  not  successful 
but  in  1873,  C.W.  Durham  conceived  and  built  a  wing  dam  by 
driving  two  rows  of  poles  9  feet  apart  along  the  length  of  the 
dam  and  then  filling  the  space  between  the  rows  with  brush 
weighted  with  sacks  of  sand  (Tweet,  1974,  p.  105).  The  finished 
dam  was  600  feet  long  and  6  to  10  feet  high  and  closed  the  chute 
at  the  head  of  Pig's  Eye  Island  5  miles  below  St.  Paul,  Minnesota. 
Within  days  after  the  chute  closure,  the  main  channel  opened 
and  remained  open  thereafter. 

With  a  proven  method  of  developing  a  navigation  channel 
through  river  reaches  shoaled  with  sand,  a  permanent  and 
systematic  improvement  of  the  Upper  Mississippi  River  was  inaug¬ 
urated  in  1878.  The  original  project  consisted  of  (House 
Doc.  341,  1906,  p.  5): 

...the  closure  of  chutes,  revetment  of  caving  banks, 

and  contraction  of  the  channel  by  wing  dams  so  as  to 

obtain  a  channel  of  a  depth  of  4  1/2  feet  at  low  water, 

to  be  eventually  increased  to  6  feet. 


As  no  complete  river  channel  surveys  had  been  made 
before  this  time,  the  first  continuous  survey  from  St.  Paul  to 
the  Illinois  River  was  undertaken  in  1878-1879,  This  survey 
formed  the  data  base  for  the  work  program. 

Actually,  no  project  nor  estimate  for  this  entire 
work  "...was  ever  rendered,  it  being  thought  best  to  present 
projects  from  year  to  year,  selecting  points  known  to  be  most 
troublesome,"  (Chief  of  Engineers,  1915,  p.  1882),  The  inten¬ 
tion  was  to  provide  a  channel  4-1/2  feet  deep  at  low  water  of  1864. 

For  this  study  survey  maps  titled  "Survey  of  the 
Mississippi  River"  made  under  the  direction  of  the  Mississippi 
River  Commission  in  1381  were  utilized.  The  secondary  tri- 
an-julation  and  precise  levels  were  run  in  1881  and  the  topo- 
.  hy  and  hydrography  were  obtained  in  1891.  In  this  report 
tliese  maps  are  called  the  1891  survey. 

Prior  to  1891,  41  wing  dams  were  constructed  in  the 
study  reach  of  the  Upper  Mississippi  River,  15  of  them  in  what 
is  now  Pool  25. 

These  wing  dams  were  low  dikes  with  crests  at  a  level 
6  feet  above  the  1864  low  water  anu  were  constructed  with  rock, 
brush  and  sand , 

As  the  amount  of  work  expended  on  the  4-1/2  foot 
channel  in  the  study  reach  of  the  Upper  Mississippi  and  Lower 
Illinois  Rivers  between  1878  and  1891  was  very  minimal  (the  rivers 
were  deeper  in  the  study  reach  than  upstream)  the  1891  survey 
is  considered  representative  of  river  morphology  immediately 
prior  to  the  4-1/2  foot  channel  project. 

In  general,  the  positions  of  the  Upper  Mississippi  and 
Illinois  Rivers  did  not  change  in  the  period  between  the  early 
1800 's  and  1891. 


For  example,  Che  1891  banklines  of  Che  Upper  Mississippi  River 
in  Che  reach  chac  Is  now  Pool  25  are  shown  In  Figure  2-12. 

By  comparing  Chese  bankllnes  Ic  Is  concluded  chaC  Che  rlghc 
(Missouri)  bankllne  did  noC  move  becween  1818  and  1891.  Parcs 
of  Che  Illinois  bankllne  moved  rlvecvard  near  Carroll  and  Coon 
Island  and  near  Scag  Island  buC  ocherwlse  che  lefc  bankllne 
appeared  essenClally  unchanged. 

In  1869,  some  ImprovemenCs  were  made  In  Che  Illinois 
River.  The  channel  was  dredged  beCween  Henry,  Illinois  and  Cop¬ 
peras  Creek  on  Che  Upper  Illinois  River.  Wing  dams  were  also 
bullc  In  an  aCCempC  Co  secure  a  channel  ac  lease  150  feec  wide 
and  4  feec  deep  aC  low  waCer.  By  1871  a  lock  and  dam  was 
bullc  aC  Henry.  One  was  bullc  at  Copperas  Creek  by  1877. 

In  1880,  Congress  approved  funds  for  locks  and  dams  at 
Kampsvllle  and  at  La  Grange,  Illinois  with  the  Intent  of  main¬ 
taining  a  slack  water  depth  of  7  feet  to  the  river  mouth.  On 
the  lower  Illinois  Che  La  Grange  lock  was  completed  in  1889. 

The  surface  areas  of  che  study  reach  of  Che  upper  Missis¬ 
sippi  River  was  measured  on  the  1891  survey  map  and  are  given 
in  Table  2-4.  Compared  to  the  early  1800' a,  the  surface  area 
of  the  Pool  25  reach  had  decreased  by  1.3  sq.  mi.  or  4.1  percent 
la  1891. 


The  1891  surface  areas  of  Che  Islands  In  Che  study  reach 
of  the  Mississippi  River  are  given  in  Table  2-4.  In  the  period 
becween  Che  time  of  Che  township  surveys  and  1891  che  number  and 
size  of  che  Islands  Increased  substantially.  For  example,  in  che  Pool 
25  reach,  there  were  26  Islands  shown  on  che  township  maps  and 
50  Islands  shown  In  che  1891  survey  map. 


Table  2-4 


Surface  Areas  of  the  1891  Mississippi  River 


Location 

Surface  area,  sq. 

ml. 

River 

Islands 

Riverbed 

Pool  26; 

Lower  quarter 

7.480 

0.760 

6.720 

Middle  hflf 

16.534 

3.819 

12.715 

Upper  quarter 

8.577 

2.926 

5.651 

32.591 

7.505 

25.086 

Pool  25: 

Lower  quarter 

7.200 

1.701 

5.499 

Middle  half 

15.145 

3.450 

11.695 

Upper  quarter 

7.779 

2.519 

5.260 

30.124 

7.670 

22.454 
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Table  2-4  (con't) 


Surface  Areas  of  the  1891  Mississippi  River 


Location 

Surface  area. 

sq.  ml. 

River 

Islands 

Riverbi 

Pool  24: 

Lower  quarter 

5.598 

1.504 

4.094 

Middle  half 

11.392 

2.123 

9.269 

Upper  quarter 

5.937 

1.274 

4.663 

22.927 

4.901 

18.026 

In  Table  2-5,  areas  of  some  of  the  Islands  are  compared. 

In  Fool  25,  the  five  islands  listed  in  Table  2-3  were  larger 
in  1891  than  in  the  early  1800 *s  and  in  aggregate  the  island 
area  increased  0.850  sq.  ml. 

The  reason  for  the  growth  in  the  number  and  size  of  the 
Islands  has  not  been  determined.  Possibly  the  surveyors  did  not 
map  all  the  little  Islands  for  the  township  plats.  However,  they 
surveyed  Four  Acre  Island  in  Pool  25  in  1817  and  it  was 
only  4.16  acres  (0.006  sq.  ml.)  in  size.  Possibly,  the  effect  of  the 
great  influx  of  settlers  in  the  valley  was  to  denude  the  land¬ 
scape  of  vegetation  and  thus  produce  an  Increase  in  sediment  load 
without  a  corresponding  increase  in  water  yield.  The  response 
of  the  river  would  be  to  deposit  some  of  this  sediment. 

The  result  would  be  more  islands  but  usually  the  river  would 
also  widen  with  the  increased  sediment  supply.  Instead,  there 
was  a  slight  narrowing.  A  small  fraction  of  the  Island  growth 
could  be  attributed  to  the  wing  dams  that  were  built  between 
1878  and  1891,  but  many  more  Islands  grew  without  the  aid 
of  wing  dams. 
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Table  2-5 


Changes  In  Surface  Areas  of  Islands  from  1800's  to  1891 


Name 

Approx.  River 
Mile 

Surface 

Township!./ 

area,  sq. 
1891 

mi. 

Change!/ 

Pool  26: 

Plasa 

209 

.420 

.383 

-.037 

Mason 

220 

.290 

.340 

+  .050 

Sweden 

234 

.018 

.056 

+  .038 

Peruque 

234 

.359 

.386 

+  .027 

C'livre 

236 

1.979 

2.180 

+  .201 

Pool  25: 

Turners 

245 

.088 

.203 

+  .115 

Mosier 

260 

.467 

.477 

+.010 

Coon 

267 

.165 

.190 

+  .025 

Carroll 

268 

.076 

.428 

+  .352 

Clarksville 

272 

.176 

.524 

+  .348 

Pool  24; 

Crider 

279 

.025 

.165 

+  .140 

Unnamed 

280 

.050 

.188 

+  .138 

1/  From  Table  1  ~ 

y  A  positive  change  Indicates  growth  of  the  island  and  a 
negative  change  denotes  a  decrease  in  size. 

The  average  widths  of  the  Mississippi  River  in  the  study 
reach  in  1891  are  given  in  Table  2-6.  The  average  width  was 
determined  by  first  measuring  the  surface  area  of  the  river 
reach  and  then  dividing  by  the  length  of  the  reach,  measured 
along  the  centerline  of  the  river. 


Table  2-6 

Average  River  Surface  Widths  and  Riverbed 
Elevation  in  the  1891  Mississippi  River 


Location  Surface  Width  Riverbed  Elevation* 

_  _ ft.  ft.  Ansi _ 

Pool  26 : 


Lower  quarter 

4180 

392. Ol/ 

Middle  half 

4620 

399 . a!/ 

Upper  quarter 

4790 

403.9 

25: 

Lower  quarter 

4900 

409.7 

Middle  half 

5160 

417.0 

Upper  quarter 

5300 

422.3 
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Table  2-6  (con't) 


Average  River  Surface  Widths  and  Riverbed 
Elevation  in  the  1891  Mississippi  River 


Location 

Surface  Width 

Riverbed 

Elevation* 

_ LU _ 

ft. 

Amsl 

Pool  24: 


Lower  quarter 

4400 

425.5 

Middle  half 

4470 

430.7 

Upper  quarter 

4660 

435.1 

*  Average  of  the  riverbed  elevations  in  the  deepest  100-ft.  width 
of  river  channel 

1/  Average  below  confluence  with  the  Illinois 
Average  in  the  middle  third  of  Pool  26 

The  reach  of  river  which  is  now  Pool  24  was  very  uni¬ 
form  in  width  and  narrower  than  the  other  reaches.  Pool  25 
was  on  the  average  5130  feet  wide  which  was  nearly  700  feet 
wider  than  Pool  24.  However,  between  the  early  1800's  and 
1891  the  river  had  narrowed  approximately  200  feet  overall 
in  Pool  25. 

In  1891,  the  Mississippi  River  was  much  narrower  imme¬ 
diately  below  the  confluence  with  the  Illinois  River  than 
above.  Coincident  with  this  narrowing,  the  river  did  not  have 
many  islands  downstream  of  the  Illinois  confluence. 

In  general,  the  1891  Mississippi  River  was  wider  in 
reaches  with  many  islands  and  narrower  in  reaches  with  fewer 
Islands . 


The  1891  survey  included  a  hydrographic  survey  of  the 
bed  of  the  Mississippi  River  in  the  study  reach.  The  average 
riverbed  elevations  for  different  reaches  which  are  now  Pools 
24,  25  and  26  are  given  in  Table  2-6.  The  average  riverbed 
elevation  for  a  reach  was  determined  by  first  obtaining  the  average 
bed  elevation  in  the  deepest  1000  feet  of  each  cross  section 
and  then  averaging  these  numbers  to  get  an  average  value  for 
the  reach. 

In  general,  there  were  many  more  side  channels  in  the 
study  reach  of  the  Upper  Mississippi  River  in  1891  than  in  the 
early  1800's.  The  reason  for  the  increase  was  the  proliferation 
of  islands  in  the  river.  The  side  channels  in  the  Pool  25 
reach  in  1891  are  shown  in  Figure  2-12. 

The  three  long  chutes  in  the  Pool  25  reach,  Sandy, 

Westport  and  Slim  did  not  change  much  between  1821  and  1891. 
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Slim  Chute  widened  approximately  50  feet  to  550  feet  but  re¬ 
mained  the  same  length  (3.5  miles).  Because  of  the  elongation 
of  Sandy  Island,  Sandy  Chute  became  0.3  miles  longer  in  1891 
than  in  1821.  Also,  this  chute  narrowed  approximately  150  feet 
to  an  average  width  of  400  feet.  Westport  Chute  remained 
unchanged  in  the  upstream  portion  but  widened  from  bOO  feet 
to  1100  feet  in  the  downstream  portion.  Because  of  the  island 
growth  down  river  of  Westport  Island,  Westport  Chute  really 
extended  to  the  end  of  Sterling  Island  in  1891. 

Between  1821  and  1891,  the  chute  between  Cuivre  Island 
at  the  Missouri  mainland  had  narrowed  from  800  feet  to  a  width 
of  350  feet  while  elongating  to  4.2  miles  because  Cuivre  Island 
grew  in  the  upstream  direction. 

By  1891,  the  backwater  areas  on  the  Illinois  flood- 
plain  in  the  Pool  24  had  been  isolated  by  the  Sny  levee.  Also, 
tills  levee  closed  off  some  of  the  side  channels  along  the  Illinois 
bank . 


For  more  than  a  century,  levees  have  been  used  in  the 
Upper  Mississippi  River  Basin  to  protect  the  people  and  flood- 
plain  property  from  floods.  By  1891,  there  were  more  than  40 
miles  of  levee  along  the  Upper  Mississippi  River  bank  in  the 
study  reach. 

The  longest  levee  in  1891  was  the  Sny  levee  that  extended 
along  the  Illinois  side  of  the  Mississippi  River  from  opposite 
Slim  Island  (RM  264.5)  on  upstream  past  the  location  of  Lock 
and  Dam  22  (RM  301.2).  Other  levees  were  not  so  extensive. 

On  the  Missouri  floodplain  in  the  Pool  25  reach  some  individual 
fields  were  protected  by  levees.  Otherwise,  the  Missouri  flood- 
plain  in  the  study  reach  was  mostly  unprotected. 

The  effects  of  the  levees  on  the  river  system  are 
usually  twofold.  First,  sedimentation  on  the  floodplain  is 
arrested  because  the  floodplain  is  inundated  only  when  the  levees 
fail  or  are  overtopped.  Second,  the  storage  capacity  of  the 
floodplain  is  no  longer  available  to  help  attenuate  flood 
peaks . 


In  the  study  reach  of  the  Upper  Mississippi,  sedimenta¬ 
tion  on  the  floodplain  due  to  flooding  in  the  river  was  not 
significant  in  general.  IThe  amount  of  flood  peak  attenuation 
lost  because  of  levee  construction  is  difficult  to  estimate. 

The  ratio  of  the  floodplain  storage  volume  to  the  volume  of  water 
in  the  peak  of  the  flood  hydrograp.  is  the  important  factor. 

If  this  ratio  is  large,  the  levees  are  important  and  if  this 
ratio  is  small,  the  levees  are  not  a  factor. 

In  the  early  stages  of  development  the  levees  were  not 
adequate  to  withstand  large  or  long  floods.  Prior  to  1891,  at 
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least  three  sections  of  the  Sny  levee  in  the  study  reach  had 
been  breached.  The  crevasses  were  in  sections  opposite  Carroll 
Island,  at  River  Mile  290  (called  the  Blackwood  Bend  Crevasse) 
and  1.5  miles  below  the  location  of  Lock  and  Dam  22. 

The  effects  of  the  levees  on  river  behavior  is  con¬ 
sidered  later  in  history  when  the  levees  were  upgraded  to  witti- 
stand  large  peak  flows. 

Water  discharge  records  in  the  study  reach  begin  just 
10  years  or  so  prior  to  1891.  The  water  discharges  in  this 
period  are  not  distinguishable  from  those  recorded  in  later  years. 

Mo  sediment  measurements  were  made,  but  the  transport 
capacity  of  the  1891  river  channel  ii  the  Pool  25  reach  has  been 
estimated  by  using  Toffalele's  Method  (1969).  The  sand  transport 
rate  was  approximately  2,800,000  ton/yr.  for  the  1878-1964  flow  durati 
curve.  This  rate  is  13  percent  greater  than  the  rate  computed  for  the 
early  1800's  channel.  In  1891  the  average  riverbed  width  in  the  Pool 
25  reach  was  3820  feet. 

In  summary,  in  1891,  the  study  reach  of  the  Upper  Mis¬ 
sissippi  River  had  many  more  islands  than  70  years  previously, 
resulting  in  many  new  side  channels.  In  the  Pool  25  reach, 
there  were  50  islands,  twice  as  many  as  in  the  early  1800’ s. 

Twenty-six  percent  of  the  surface  area  of  this  river  reach  was 
island  area  in  1891.  The  river  had  narrowed  200  feet  in  Che 
Pool  25  reach,  mostly  in  the  upstream  half.  Some  of  the  old 
long  chutes  in  the  Pool  25  reach  changed  in  width  or  length  and 
some  did  not.  The  sand  transport  capacity  of  the  reach  was 
approximately  2,800,000  tons/yr.  In  the  Pool  24  reach,  the  Illi¬ 
nois  floodplain  had  been  isolated  from  the  river  by  the  Sny 
levees  cutting  off  some  side  channels  and  backwater  areas  from 
obtaining  surface  flow  from  the  river. 

2. 1.2. 3  The  Six-Foot  Channel  Project 

As  anticipated  in  1878  it  would  soon  be  desirable  to 
increase  the  depth  of  the  Upper  Mississippi  River  navigation 
channel  between  the  Missouri  River  and  St.  Paul  to  a  minimum 
of  6  ft.  In  the  River  and  Harbor  Act  of  March  3,  1905,  Congress 
authorized  the  Secretary  of  War  to: 

...cause  an  estimate  to  be  made  of  the  cost  of  securing 

a  channel  6  feet  deep  in  Chat  portion  of  the  river  above 

described. 

On  March  2,  1907,  Congress  inaugurated  the  6-ft.  channel 
project  by  authorizing  an  expenditure  of  1.5  million  dollars 
to  be  spent  in  the  next  three  years. 

The  Secretary  of  War  had  outlined  the  work  required 
to  achieve  a  6-ft.  channel  in  a  letter  to  Congress  in  1906 
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(House  Doc.  341,  December  20,  1906).  In  the  reach  of  river 
between  Hannibal,  Missouri  and  the  Missouri  River  confluence, 
the  Mississippi  River  was  to  be  contracted  in  width  using 
wing  dams  to  obtain  the  desired  depth.  The  proposed  channel 
widths  were  1200  ft.  from  Hannibal  to  the  Illinois  River  and 
1400  feet  from  the  Illinois  River  to  the  Missouri.  It  was 
estimated  that  10  years  would  be  required  to  complete  the 
work . 


Along  with  the  appropriation  for  capital  works,  the 
Congress  set  aside  $50,000  for  each  of  two  years  for  dredging 
in  harbors  and  landing  places. 

By  1905,  a  considerable  expenditure  in  funds  had 
been  made  in  the  reach  of  the  Mississippi  River  between  Hannibal 
and  the  Missouri  River.  Apparently  though,  a  4-1/2  ft.  channel 
had  been  achieved.  The  total  length  of  the  wing  dams  constructed 
oet-een  1878  and  1905  in  the  reach  was  291,000  ft.  requiring 
nearly  1,000,000  cu.  yd.  of  rock  and  1,400,000  cu.  yd.  of 
brush.  In  addition  238,000  lineal  ft.  of  shore  protection 
had  been  constructed  requiring  470,000  and  440,000  cu.  yd.  of 
rock  and  brush  respectively  (House  Doc.  341,  1906,  p.  17). 

The  additional  materials  required  for  the  6-ft  channel 
project  between  Hannibal  and  the  Missouri  River  were  857,000 
cu.  yd.  of  rock  and  4,100,000  cu.  yd.  of  brush.  The  estimated 
cost  of  obtaining  and  placing  these  materials  was  $2,717,391 
(House  Doc.  341,  1906,  p.  17). 

An  example  of  the  extent  of  dike  construction  in  the 
study  area  is  illustrated  in  Figure  2-13.  In  the  figure,  the 
locations  of  the  127  dikes,  which  have  been  constructed  in  Pool 
25,  are  shown.  In  this  31-  mile  reach  of  river,  more  than 
22  lineal  miles  of  dikes  were  built  in  the  period  between  1879 
and  1929. 


In  the  Illinois  River  system,  a  7-ft.  channel  project 
was  95  percent  complete  from  the  mouth  of  the  river  to  the  canal 
at  La  Salle.  In  addition  to  the  locks  and  dams  at  La  Grange 
near  Chicago  and  Kampsville,  locks  and  dams  were  constructed 
with  state  funds  to  complete  the  Illinois  Waterway.  Also,  since 
1900  water  had  been  diverted  into  the  Illinois  River  from  Lake 
Michigan  through  the  Chicago  drainage  canal  (Starret  in  Oglesby 
e£  al. ,  1972). 

In  1930,  when  the  6-ct.  channel  project  in  the  Upper 
Mississippi  River  was  82  percent  complete,  the  9-ft.  channel 
was  authorized.  In  order  to  prepare  estimates  of  the  cost 
of  the  9-ft.  project  a  new  hydrographic  survey  was  made  in  1929- 
1930.  The  maps  of  this  survey  are  known  as  the  "Brown”  maps, 
because  they  were  prepared  by  W.  N.  Brown,  Inc.,  Washington,  D.C. 
under  contract  with  U.S.  Engineer  Office,  Rock  Island,  Illinois. 
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These  maps  show  geomorphic  features  of  the  Upper  Mississippi 
River  when  the  6-ft.  channel  project  was  terminated. 


In  general,  the  positions  of  the  Upper  Mississippi  and 
Illinois  Rivers  in  the  study  reach  did  not  change  in  the  period 
between  1891  and  1929.  For  example,  the  1929  banklines  of  the 
Upper  Mississippi  River  in  the  reach  that  is  now  Pool  25  are  shown 
in  Figure  2-1^.  By  comparing  this  map  with  the  1891  map  shown 
in  Figure  2-12,  two  significant  changes  in  the  Illinois  bankline 
are  noted.  Immediately  upstream  of  Mosier  Island,  a  small 
island  (Island  N’o .  474  on  the  1891  map)  became  attached  to  the 
Illinois  floodplain.  Opposite  Stag  Island,  the  large  island 
called  Maple  Island  in  1891  also  became  joined  to  the  Illinois 
floodplain  by  1929. 

The  surface  areas  of  the  Pool  25  reach  of  the  Upper  Missis¬ 
sippi  River  in  1929  were  measured  on  the  1929  topographic  map 
and  are  given  in  Table  2-7.  In  the  period  between  1891  and  1929, 
the  number  of  islands  grew  from  50  to  65  and  the  surface  area 
of  the  islands  increased  by  2.304  sq .  miles,  an  increase  of 
30  percent. 


Table  2-7 

Surface  Areas  of  the  Mississippi  River  in  1929 


Location 

Surface  area,  sq . 

mi . 

River 

Islands 

Riverbed 

Pool  25: 

Lower  quarter 

6.834 

2.142 

4.692 

Middle  half 

14.972 

4.738 

10.234 

Upper  quarter 

7.744 

3.094 

4.650 

29.550 

9.974 

19.576 

As  shown  in  Table  2-8,  the  five  islands  listed  for  the 
Pool  25  reach  all  grew  in  size.  The  growth  of  Mosier  Island 
is  shown  in  Figure  2-15.  Significant  deposition  occurred  on 
the  downstream  end  and  slight  erosion  occurred  at  the  nose  of 
the  Island.  However,  in  other  reaches  some  islands  decreased 
in  area. 


The  increase  in  the  number  of  islands  was  the  result  of 
building  wing  dams.  The  river  moves  sand  into  the  wing  dam 
fields  and  creates  sandbars.  When  these  bars  grow  to  a  suffi¬ 
cient  height,  land  vegetation  takes  hold  and  the  sandbars  become 
islands.  For  example,  the  dike  (wing  dam)  field  constructed 
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along  the  east  side  of  Sandy  Island  between  1891  and  1929 
produced  five  new  small  Islands. 

VIhen  wing  dams  are  used  to  close  chutes ,  sometimes 
Islands  form  In  the  chute.  This  occurred  in  Westport  Chute  where 
two  very  small  islands  formed  between  1891  and  1929. 


Table  2-8 
Changes  in  Islands 


Approx.  River 

Surface 

area,  sc.  ml. 

Name 

Mile 

1929 

Change  since  1891 

Pool 

26; 

Plasa 

209 

Mason 

220 

.454 

+  .114 

Sweden 

234 

.051 

-.005 

Peruque 

234 

.490 

+  .104 

Cuivre 

236 

2.160 

-.020 

Pool 

25; 

Turners 

245 

.370 

+  .167 

Hosier 

260 

.654 

+  .177 

Coon 

267 

.253 

+  .063 

Carroll 

268 

.439 

+  .011 

Clarksville 

272 

.899 

+.375 

Pool 

24; 

Crider 

279 

.144 

-.021 

Unnamed 

280 

.104 

-.084 

Wing  dams 

anchored  landward 

to  islands 

xisually  result 

In  new  sand  deposits  around  and  at  the  downstream  ends  of  the 
Islands.  In  time  these  deposits  build  to  a  height  such  that 
the  land  vegetation  encroaches  on  the  bars.  Thus  the  islands 
grow  In  size.  During  the  period  between  1891  and  1929  many 
Islands  In  the  Fool  25  reach  grew  this  way. 

As  a  consequence  of  Islands  growing  and  small  decreases 
in  river  widths  between  1891  and  1929,  the  riverbed  area  in  the 
Pool  25  reach  of  the  Upper  Mississippi  River  decreased  by 
nearly  2.9  sq.  miles. 

The  average  surface  widths  of  the  Pool  25  reach  in  the 
Upper  Mississippi  River  In  1929  are  given  in  Table  2-9.  The 
average  surface  width  of  the  Mississippi  River  in  the  entire 
Pool  25  reach  was  5030  ft.,  a  decrease  of  100  ft.  since  1891. 
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Most  of  tha  narrowing  of  the  river  between  1891  and  1929  was  due 
to  the  attachment  of  'Maple  Island  and  Islands  474  and  475 
(Figure  2-15)  to  the  Illinois  floodplain. 


Table  2-9 

Average  River  Surface  Widths  in  the  Pool  25  Reach 
of  the  Upper  Mississippi  River  in  1929 


Location 

Surface  Width 

ft. 

Fool  25: 

Lower  quarter 

4660 

Middle  half 

5100 

Upper  quarter 

5280 

The  1929-1930  Brown  survey  maps  included  data  from  the 
hydrographic  survey  of  the  Mississippi  River  in  the  study  reach. 
The  average  riverbed  elevations  for  the  reaches  that  are  now 
Pools  24,  25  and  26  are  given  in  Table  2-10.  The  averages 
are  for  the  deepest  1000-ft.  wide  cross  section  of  river. 

In  all  reaches  except  the  middle  half  of  Pool  24 ,  the 
riverbed  elevation  was  higher  in  1929  than  in  1891,  That  is, 
over  this  period  of  38  years  the  net  effect  was  a  slight  aggrada¬ 
tion  in  the  deepest  part  of  the  channel.  In  contrast,  during 
the  period  of  wing  dam  construction  in  the  Middle  Mississippi 
River  between  St.  Louis,  Missouri  and  Cairo,  Illinois,  river¬ 
bed  degradation  resulted  (Simony.  »  1974,  p.  19), 


Table  2-10 

Average  Riverbed  Elevations  in  the 


Location 
Pool  26: 

Below  Illinois  River 
Middle  third 
Upper  quarter 

Pool  25: 

Lower  quarter 
Middle  half 
Upper  quarter 


1929  Mississippi  River 


Riverbed  Elevation,*  ft.  Amsl 
1929  Change  since  1891 


401.5 

+1.7 

405.2 

+1.3 

410.1 

+0.4 

417.1 

+0.1 

423.5 

+1.2 
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Table  2-10  Ccon’ t) 


Average  Riverbed  Elevations  In  the  1929  Mississippi  River 


Riverbed  Elevation,*  ft.  Amsl 

Location  1929  Change  since 

Pool  24; 


Lower  quarter 

426.8 

+1.3 

Middle  half 

430.5 

-0.2 

Upper  quarter 

436.6 

+1.5 

*  Average  of  the  riverbed  elevations  in  the  deepest  1000-ft. 
width  of  river  channel. 

With  the  creation  of  new  islands,  there  were  more  side 
hannels  in  the  study  reach  of  the  Upper  Mississippi  River 
in  1929  than  in  1891.  The  1929  chutes  in  the  Pool  25  reach  are 
shown  in  Figure  2-14  and  the  1891  chutes  in  Figure  2-12*  Each 
new  island  creates  at  least  one  more  side  channel.  However, 
some  chutes  were  filled  up  durin<'  the  same  period.  For  example, 
as  shown  in  Figure  2-15 ,  the  chutes  between  Islands  474  and 
475  and  the  Illinois  mainland  were  closed. 

Two  of  the  three  long  chutes  in  the  Pool  25  reach  did 
not  change  much  between  1891  and  1929.  Sandy  Chute  remained 
400  feet  wide  and  3  miles  long.  Slim  Chute  remained  the  same 
length  but  narrowed  slightly  from  an  average  width  of  530  feet 
to  480  feet.  Westport  Chute  decreased  in  width  to  830  feet 
from  (1100  feet)  and  was  due  to  the  lateral  growth  of  Kickapoo 
and  Westport  Islands.  The  increase  in  length  occurred  because 
Westport  Island  grew  0.2  miles  in  the  upstream  direction. 

By  1929 ,  improvements  had  been  made  to  the  Sny  levees 
protecting  the  Illinois  floodplain  from  the  Mississippi  River 
in  the  Pools  24  and  25  reaches. 

On  the  Missouri  side,  levees  were  built  along  the  bank¬ 
line  from  Bobs  Creek  (BM  239)  up  along  the  Pool  25  reach  of  river 
to  the  bluff  line  near  Clarksville,  Missouri.  Also,  a  small 
section  of  Missouri  floodplain  Immediately  upstream  of  the 
Salt  River  confluence  was  protected.  In  the  Pool  26  reach, 
there  were  a  few  miles  of  levees  back  away  from  the  river  near 
Dardenne  Creek  and  the  Cuivre  River. 

One  consequence  of  building  levees  was  that  many  creeks 
on  the  floodplain  were  channelized.  Bobs  Creek  below  Lock  and 
Dam  25  is  one  example  and  Kiser  Creek  in  the  SNY  levee  district 
is  another. 

Rubey  noted  in  1929  that  both  the  Mississippi  and 
Illinois  Rivers  flowed  between  natural  levees  and  that  the  levees 


65 


of  the  Illinois  are  higher  than  those  of  the  Mississippi.  Ac¬ 
cording  to  Rubey  (1952, p.  123),  It  is  probable  that  the  height 
of  the  natural  levees  Is  a  function  of  the  permanence  of  the 
river  channels.  That  is,  along  the  Illinois  River  the  natural 
levees  have  grown  high  by  repeated  additions  of  sediment  in 
one  place;  whereas  those  along  the  Mississippi  River  are  less 
high  because  the  riv  er  has  been  more  active.  Through  geologic 
time,  the  Upper  Mississippi  has  shifted  laterally,  thereby 
destroying  the  natural  levees  on  one  side  of  the  channel  and 
abandoning  them  on  the  other. 

i 

Major  differences  between  the  Upper  Mississippi  and 
Lower  Illinois  Rivers  were  observed  in  1929  by  Rubey  (1952,  pp. 
99,  101,  125).  At  that  time  he  noted  that  the  Illinois  River 
was  not  actively  eroding  its  banks.  He  also  foimd  that  very 
few  changes  in  Illinois  River  islands  occurred  between  18A2 
and  1929.  This  was  in  contrast  to  the  Mississippi  which  shifted 
its  channel  "somewhat  at  each  flood"  with  new  bars  forming  and 
old  ones  being  eroded. 

The  great  difference  in  the  type  and  amount  of  sediment 
load  transported  by  the  two  rivers,  as  reflected  by  their  gra¬ 
dients,  provides  an  explanation  of  the  disparity  in  morphology 
and  behavior.  The  Illinois  River  has  a  gradient  of  0.1  ft.  per 
mile  between  Kampsville,  Illinois  and  its  mouth;  whereas  the 
Mississippi  River  between  Quincy,  Illinois  and  the  mouth  of  the 
Missouri  River  has  an  average  natural  gradient  of  0.6  ft.  per 
mile. 


In  addition,  the  width-depth  ratio  of  the  Illinois 
River  channel  is  about  a  third  of  that  of  the  Upper  Mississippi 
(Rubey,  1952,  p.  128).  Both  the  low  gradient  and  the  small 
width-depth  ratio  of  Illinois  River  indicate  that  it  is  not 
transporting  large  quantities  of  sand.  The  suspended  fine  load 
transported  through  the  gentle,  narrow,  deep  channel  at  low 
velocities  has  not  caiased  significant  modification  of  the  Illinois 
channel  through  time. 

The  low  gradient  of  the  Illinois  River  can  also  be 
related  to  Pleistocene  events  in  the  Mississippi  and  Illinois 
valleys,  when  large  discharges  and  sediment  loads  of  the  Missis¬ 
sippi  caused  backwater  effects  and  deposition  in  the  Illinois 
Valley.  The  evidence  for  ponding  was  described  by  Rubey  (1952, 
p.  96) ,  and  the  ponding  explains  the  flat  gradient  of  the  Illi¬ 
nois  Valley  and,  in  turn,  the  low  sinuosity  (approximately  1.1) 
and  relative  stability  of  the  Illinois  River. 

By  1929,  nearly  50  years  of  record  had  been  gathered 
at  the  discharge  gaging  stations  at  Keokuk,  Iowa  and  Alton, 
Illinois.  No  discharge  measuring  stations  had  been  established 
yet  on  the  Lower  Illinois  River. 
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Of  the  top-ten  flood  peaks  recorded  in  the  Upper  Missis¬ 
sippi  River  at  the  Keokuk,  Iowa  station,  six  occurred  prior  to 
1929.  Ranking  these  in  order  from  one  as  the  highest  to  ten 
as  the  lowest,  these  six  peaks  were  1,4, 5, 6,  8  and  9.  At  the 
Alton,  Illinois  station,  six  of  the  ten  largest  flood  peaks 
of  record  also  occurred  before  1929.  Those  ranked  1,2, 4, 6, 

7  and  8.  In  the  lower  Illinois  River  at  Meredosia,  Illinois, 
the  fourth  and  sixth  highest  stages  of  record  were  obtained 
in  1926  and  1927. 

In  conjunction  with  the  topographic  and  hydrographic 
surveys,  borings  were  made  into  the  alluvimn  on  the  bed  of  the 
Upper  Mississippi  River  at  the  proposed  locations  of  the  locks 
and  dams  in  1929-1930.  At  the  proposed  site  of  Lock  and  Dam  24 
(SM  255.3),  the  alluvium  under  the  bed  of  the  main  channel  was 
almost  entirely  sand  with  a  few  lenses  of  clay  and  sand  or  mud 
and  sand.  As  yet  however,  no  sediment  discharge  measurements 
"ere  made . 

Based  on  the  geometry  of  the  1929  Mississippi  River 
channel  in  the  Pool  25  reach,  the  sand  transport  of  the  channel 
has  been  estimated  at  3,100,000  tons/yr.  for  the  long  term  flow 
duration  curve.  This  rate  is  11  percent  greater  than  the  esti¬ 
mated  rate  for  1891.  In  1929  the  average  riverbed  width  in  the 
Pool  25  reach  was  3330  ft. 

In  summary,  the  development  of  the  6-ft.  navigation 
channel  using  the  method  of  contraction  with  low  wing  dams  did 
not  affect  the  river  morphology  greatly.  In  the  Pool  25  reach 
of  the  Upper  Mississippi  River,  15  new  islands  were  created  and 
a  sli^t  narrowing  of  the  river  occurred.  In  1929  ,  the  average 
surface  width  of  the  river  in  this  reach  was  5030  ft.,  100  ft. 
less  than  in  1891.  The  size  of  the  islands  in  this  reach  in¬ 
creased  by  30  percent  between  1891  and  1929  and  most  of  the 
large  chutes  remained  unchanged. 

The  average  riverbed  elevations  in  the  study  reach  of 
the  Upper  Mississippi  River  were  slightly  higher  (0.8  ft.  on 
the  average)  than  in  1891  indicating  that  the  deepest  part  of 
the  river  aggradated  during  the  period  of  dike  construction. 

This  is  opposite  to  the  situation  in  the  Middle  Mississippi 
River  where  the  construction  of  high  dikes  produced  degradation 
of  the  riverbed  (Simons,  al. ,  1974).  The  sand  transport 
capacity  of  the  Pool  25  reach  was  approximately  3,100,000  tons/yr. 

By  1929,  both  the  Missouri  and  Illinois  floodplains 
in  the  Pools  24  and  25  reaches  had  been  protected  by  levees 
along  the  riverbanks.  A  portion  of  the  Missouri  floodplain  in 
the  Pool  26  reach  was  protected  with  levees  in  a  few  areas 
back  from  the  river. 
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2. 1.2. 4  The  Future 


Researchers  at  Colorado  State  University  were  asked 
to  build  a  mathematical  model  to  predict  the  geomorphlc  changes 
In  the  study  area  50  years  from  now  with  present  day  operations . 
It  is  concluded  that  the  rivers  will  be  essentially  as  they 
are  today. 

The  anticipated  riverbed  elevation  changes  In  the  study 
reaches  in  the  next  50  years  are  given  in  Tables  2-11  and 
2-12. 


Table  2-11 

Future  Riverbed  Elevation  Changes 
in  the  Upper  Mississippi  River 


Riverbed 

Elevation 

Change 

since  1975,  *  ft. 

Location 

1985 

1995 

2005 

2015  2025 

Pool  26 : 


Below  Illinois  River 

_1.1 

0.4 

0.2 

0.6 

0.6 

Middle  third 

0.2 

0.5 

0.3 

0.4 

0.2 

Next  eighth 

3.5 

2.8 

2.2 

1.8 

1.2 

Upper  eighth 

-1.9 

-3.7 

-4.9 

-6.0 

-6.7 

Pool  25 : 

Lower  quarter 

-0.9 

-0.7 

-1.1 

-1.1 

-1.0 

Lower  middle  quarter 

0.1 

-0.9 

-0.3 

-0.3 

-0.2 

Upper  middle  quarter 

0.0 

1.0 

1.5 

1.8 

1.9 

Next  eighth 

1.9 

1.9 

2.3 

3.0 

3.2 

Upper  eighth 

-2.0 

-2.7 

-1.3 

-2.6 

-3.0 

Pool  24: 

Lower  quarter 

0.1 

1.1 

0.7 

0.7 

0.3 

Lower  middle  quarter 

1.1 

0.7 

-0.5 

-1.1 

-1.2 

Upper  middle  quarter 

-0.2 

-1.8 

-2.8 

-2.7 

-2.7 

Upper  quarter 

-1.5 

-0.7 

-1.1 

-2.1 

-2.4 

*  Positive  changes  signify  aggra  .ation  and  negative  changes 


degradation  of  the  riverbed. 

In  the  upper  half  of  Pool  24,  the  riverbed  degrades 
until  year  2000  and  remains  essentially  unchanged  thereafter. 

'nie  maximum  bed  degradation  is  2.5  feet  below  1975  riverbed  level. 
In  the  earlier  years,  the  flow  in  the  upper  reach  has  capability 
to  carry  more  sediment  than  is  released  from  Pool  22.  Channel 
erosion  results  enlarging  the  river  cross-section,  which  in 
turn  reduces  the  flow  velocity  and  the  sand  transport  capability 
of  the  upper  reach.  After  years  of  degradation,  the  channel 
conditions  of  the  upper  reach  approach  equilibrium.  In  the 


68 


meantime,  bed  degradation  begins  slowly  In  the  lower  half  of  Fool 
24  after  1995  and  causes  Its  aggraded  bed  to  degrade. 


Table  2-12 

Future  Riverbed  Elevation  Changes 


in  the  Lower  Illinois  River 


Riverbed 

Elevation 

Change 

since  1975 

.*  ft. 

Location 

1985 

1995 

2005 

2015 

2025 

Lexter  third 

0.1 

0.2 

0.3 

0.3 

0.4 

Middle  third 

0.1 

0.1 

0.2 

0.3 

0.3 

Upper  third 

-0.2 

-0.6 

-1.0 

-1.3 

-1.5 

*  Positive  and  negative  changes  signify  aggradation  and  degra¬ 
dation  respectively. 


In  Pool  25,  3  feet  of  degradation  occurs  below  Dam  24 
in  50  years.  Downstream  of  this  degraded  reach  there  is  a 
reach  of  braided  channel  where  the  sediment  transport  capability 
is  small.  In  this  braided  reach,  3  feet  of  bed  aggradation  is 
anticipated  in  the  next  50  years. 

It  should  be  pointed  out  that  the  riverbed  generally 
fluctuates  with  time  as  the  sandbars  move  downstream.  Sedi¬ 
ment  may  deposit  on  the  riverbed  during  low  or  medium  flow  but 
the  deposited  sediment  may  be  eroded  away  during  the  high  flow 
or  vice  versa.  In  general  however,  the  crossing  areas  accumu¬ 
late  sediment  easier  chan  the  other  portions  of  the  river  reach. 
Therefore,  at  crossings  the  bed  elevation  fluctuates  with  a 
trend  toward  aggradation.  The  opposite  occurs  in  the  deep  part 
of  the  channel  bends . 

In  the  lower  half  of  Pool  25,  the  riverbed  degrades 
until  year  2000  because  large  amounts  of  sediment  are  being  trap¬ 
ped  in  the  upper  reach.  After  year  2000,  the  upper  reach  approaches 
the  equilibrium  state  and  passes  more  sediment  load  which  stops 
Che  degrading  of  Che  Icwer  reach. 

In  Pool  26,  the  riverbed  immediately  downstream  of  Lock 
and  Dam  25  degrades  for  Che  entire  50  years.  The  lower  end  of 
the  pool  aggrades  3.5  feet  within  10  years,  then  aggrades  more 
slowly  for  a  while  and  finally  begins  to  degrade. 

In  the  Illinois  River,  the  sediment  transport  rates 
are  small  because  the  river  gradient  is  very  small.  .As  shewn 
in  Table  2-12,  1.5  feet  degradation  and  0.4  feet  aggradation 
are  expected  in  year  2025  in  the  upper  third  and  lower  two-thirds 
reaches ,  respectively . 
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2.1.3  SOILS 


2. 1.3.1  Introduction 

The  alluvial  valleys  of  the  study  area  are  mantled  with 
various  surficial  materials  which  occupy  several  different  posi¬ 
tions  on  the  floodplain.  Each  soil  type  has  a  distinctive 
character  developed  in  accordance  with  its  topographic  position 
and  parent  material.  It  is  the  purpose  of  this  section  first, 
to  provide  general  soil  maps  of  the  floodplains  in  the  study 
area  by  combining  several  soil  types  with  similar  characteristics 
into  the  soil  units  which  appear  on  the  maps  and  second,  to 
briefly  describe  some  of  the  physical  properties  and  land  use 
capabilities  of  each  soil  group.  (See  Plate  3,  A-D) . 

A  data  base  was  established  for  this  study  using  indi¬ 
vidual  county  soil  surveys  published  by  the  Soil  Conservation 
er->/ice,  U.S.  Department  of  Agriculture.  Classification  of  soil 
types  varies  on  a  county  by  county  basis  due  to  the  date  of  the 
sur/ey,  and  the  state  conducting  the  survey.  Surveys  published 
before  1938  use  the  Descriptive  Name  classification  and  post- 
1938  surveys  use  the  Soil  Series  classification  system.  Series 
names,  however,  may  vary  over  an  area  which  includes  more  than 
one  state  due  to  each  state  using  its  own  series  names.  Be¬ 
cause  of  the  wide  range  of  legends  in  the  data  base,  each  county 
report  was  converted  to  the  new  Soil  Taxonomy  system  to  simplify 
correlation  of  soil  types  and  selection  of  a  comprehensive  legend.* 
Due  to  the  limitations  of  scale  for  publication,  soil  units 
were  mapped  at  the  Great  Group  level.  Thus,  the  soil  maps  show 
only  the  general  character  of  the  distribution  of  soil  units 
within  the  alluvial  valleys  of  the  study  area. 

On  site  detailed  soil  maps  would  be  necessary  prior  to 
any  overbank  disposal  of  dredged  material. 

The  alluvial  valleys  of  the  study  area  are  composed  of 
differential  earth  materials  which  are  found  in  five  basic 
positions  on  the  floodplain  (Figure  2-16) .  These  materials  are 
listed  and  discussed  as  follows:  (1)  Materials  found  at  the  foot 
of  the  bluffs  consist  of  reworked  loess,  fragments  of  bedrock, 
and  eroded  glacial  till  from  the  uplands.  Alluvial  and  colluvial 
materials  may  be  deposited  either  as  fans  where  tributary  streams 
enter  the  main  valley  or  as  loose  and  incoherent  deposits  at 
the  foot  of  the  bluffs.  The  soil  which  develops  on  these  depo¬ 
sits  is  usually  coarse  in  texture,  has  good  drainage,  and  is 
moist  but  not  wet.  (2)  Terraces,  which  are  rennants  of  older, 
higher  floodplains,  are  also  found  adjacent  to  the  bluffs  or  may 


*  CSee:  Soil  Conservation  Service,  1972,  Soil  Series  of  the 

United  State,  Puerto  Rico;  and  the  Virgin  Islands:  Their  Tax¬ 
onomic  Classification,  360  pp.) 
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occur  as  Isolated  highs  in  the  floodplain.  These  "high  bottoms", 
or  "second  bottoms"  as  they  are  sometimes  referred  to,  may  be 
remnants  of  Pleistocene  sands  and  gravels  which  were  deposited 
as  glacial  screams  aggraded.  Some  terraces  may  be  of  more 
recent  deposition.  These  usually  consist  of  finer  sediments 
that  are  not  as  well  drained  as  the  sandy  Ice  Age  terraces. 

(3)  Low  areas,  such  as  depressions,  old  water  courses,  and  sloughs 
are  also  foiond  on  the  floodplain.  "Guti±>o"  is  the  common  name 
for  the  soil  found  in  these  areas  which  is  usually  higji  in 
clay  content  and  very  wet.  (4)  Higher  areas,  such  as  natural 
levees,  sand  bars,  and  old  islands  may  also  be  found  in  the  alluvial 
valleys  of  the  study  area.  The  soils  in  these  areas  are  composed 
mainly  of  sands  and  silts  and  are  usuallv  moist  but  not  wet. 

(5)  Islands  and  lowlands  adjacent  to  the  river  are  areas  of  recent 
deposition.  The  materials  found  in  these  locations  are  generally 
wet,  but  otherwise  highly  variable  and  may  change  their  geo¬ 
graphical  extent  and  depth  with  each  flood. 

1.1. 3. 2  Soil  Distribution 

Plate  3,  A-D,  provides  a  view  of  the  geographical  dis¬ 
tribution  of  the  eight  soil  units  mapped  in  the  alluvial  valleys. 
Some  of  the  five  basic  floodplain  positions  have  more  than  one 
soil  unit  representing  the  topographic  position.  These  addi¬ 
tions  reflect  differences  in  soil  texture  and  native  vegetation. 

The  following  is  an  abbreviated  description  of  each  soil 
unit  found  in  the  alluvial  valleys  of  the  study  area.  For  a 
more  complete  explanation  of  the  soil  series  found  in  each  soil 
unit,  representative  soil  interpretation  sheets  are  provided 
in  Appendix  A-l. 

a.  Soil  Unit  I  (Hapludalfs) .  These  soils  were  mapped 
as  several  small  terraces  throughout  the  study  area.  They  are 
well-drained  because  of  their  loamy  texture,  and  though  low  in 
organic  material  they  are  good  for  crop  production. 

Limitations  are  slight  for  most  construction  and/or  recreational 
uses . 


b.  Soil  Unit  II  (Ochragualfs) .  This  uni t  is  low  in 
organic  material  and  very  wet.  They  are  found  on  a  few  ill- 
drained  terrace.^  throughout  the  study  area.  Crop  production 

is  satisfactory  if  managed  properly.  Structural  and  recreational 
uses  are  limited  due  to  seasonal  high  water  tables. 

c.  Soil  Unit  III  (Albaqualfs) .  These  are  old  terrace 
soils  with  very  poor  drainage  due  to  a  subsoil  horizon  which 
holds  the  wetness,  Albaqualfs  are  well  suited  to  agriculture 
when  adequately  drained  and  properly  managed.  Limitations  for 
construction  and  recreational  uses  are  severe  due  to  poor  sur¬ 
face  drainage  and  slow  permeability,  A  few  of  these  old  ter'-aces 
are  located  throughout  the  study  area. 
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d.  Soil  Ualt  IV  (Udlf luvents) .  These  soils  are  found 
as  alluvial  and  colluvial  fans  extending  from  the  base  of  the 
bluffs  and  on  many  high  areas  throughout  the  bottoms.  They  are 
composed  of  recent  alluvium  and  are  mnlst  but  not  vet.  Because  of 
this  and  their  slightly  elevated  positions  these  are  excellent 
agricultural  soils.  These  soils  are,  however,  subject  to  fresh- 
let  flooding  which  places  severe  limitations  on  other  land  uses 
with  Che  exception  of  suitability  for  wildlife. 

e.  Soil  Unit  V  (Fluvaquents) .  Fluvaquents  are  highly 
variable  soils  composed  of  recent  alluvium.  This  soil  unit  is 
one  of  the  major  soils  of  Che  study  area  and  includes  most 
Islands,  low  areas  adjoining  screams,  and  bottomlands  subject 
to  frequent  inundation.  Fluvaquents  are  very  wet  soils,  but 

if  drained  and  protected  from  flooding  they  provide  excellent 
agricultural  soils.  If  left  in  a  natural  condition,  however, 
fluvaquents  are  best  suited  for  wildlife  habitat. 

f.  Soil  Unit  ^71  (Hapludolls)  .  These  soils  comprise 
a  major  soil  unit  in  the  study  area.  Hapludolls  are  found  on 
natural  levees,  high  bottoms,  and  alluvial  fans.  They  are  usually 
of  a  loamy  texture  and  are  subject  to  floods  of  short  duration. 
These  soils  are  well  suited  for  agricultural  purposes  when 
properly  drained  and  protected  from  inundation.  In  a  natural 
condition  they  are  suited  for  wildlife.  Other  uses  have  moderate 
to  severe  limitations  due  to  seasonally  high  water  tables  and 
flooding. 


g.  Soil  Unit  VII  (Haplaquolls) .  Haplaquolls  that  are 
poorly  drained  soils  with  a  high  clay  and  organic  material  content. 
These  soils  are  widespread  in  the  study  area  occupying  low  and 
depressional  areas  of  the  floodplain.  They  are  difficult  to 
manage  for  agricultural  purposes  for  they  are  wet  and  usually 
ponded  after  precipitation  and  when  dry  have  a  hard  brick-like 
surface  with  deep  cracks.  They  are  poorly  suited  and  have  severe 
limitations  for  almost  all  uses  other  than  wildlife  propagation. 

h.  Soil  Unit  VIII  (Argiudolls) .  These  soils  are  formed 
on  a  few  somewhat  poorly  drained  sandy  terraces  from  alluvial 
deposition  throughout  the  study  area.  Argiudolls  provide  fairly 
good  yields  for  row  crops  but,  are  subject  to  inundation  and 
seasonal  high  water  tables.  Moderate  to  severe  limitation 
factors  must  be  considered  for  uses  other  than  agricultural  and 
wildlife  habitat. 


2. 1.3. 3  Soil  Productivity 

The  alluvial  soils  of  the  study  area  for  the  most  part 
produce  high  agricultural  yields  provided  they  are  under  a  high 
level  of  management  (Table  2-14).  This  management  would  in  many 
cases  include  artificial  drainage  and  often  protection  from 
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Inundation.  Under  these  conditions  soli  units  from  these  valleys 
will  In  most  cases  more  per  acre  than  the  national 

average  CTable  2-13). 

The  case  In  point,  however,  Involves  many  areas  In  the 
floodplain  which  are  neither  adequately  drained  nor  protected 
from  inundation.  Thus,  when  the  soils  are  evaluated  in  a  nat¬ 
ural  or  semi-natural  state  they  sometimes  produce  much  lower 
yields.  In  many  instances  it  would  not  be  feasible  to  place 
some  of  floodplain  areas  under  high  levels  of  management  by 
draining  or  providing  protection  from  floods  due  to  the  shape, 
orientation,  and  topographic  location  of  the  given  area.  For 
instance,  long  narrow  strips  of  land  (between  sloughs  or  along 
stream  channels) ,  or  low  areas  subject  to  ponding  could  be  ques¬ 
tionable  investments  for  any  high  expectations  of  agricultural 
oroduction.  On  the  other  hand,  a  relatively  large  area  uninter¬ 
rupted  by  standing  water  may  provide  a  good  return  if  properly 
managed.  Thus,  production  capacity  and  feasibility  of  develop¬ 
ment  are  relative  to  ownership  and  natural  boundaries  which 
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Table  2-13 

National  Average  Agricultural 

Yields* 

Com 

91.4  bu/acre  Soybeans 

27.8  bu/acre 

Wheat 

31.8  bu/acn 

Oats 

47  bu/acre  Sorghum 

58.8  bu/acre 

Hay 

2.2  bu/acr( 

Source;  Table  623,  Agricultural  Statistics  1974,  United  States 


Department  of  Agriculture . 


Table  2-14 

Soils  of  the  Study  Area, 

Average  Agricultural  Yields  Based  on  a  High  Level  of  Management* 


Average  Yields  per  acre 


Soil  Unit 

State 

(bu) 

Com 

(bu) 

Soybeans 

(bu) 

Wheat 

(bu) 

Oats 

(bu) 

Sorghum 

(bu) 

Hay 

I .  Hapludalfs 

Mo 

75 

32 

35 

— 

62 

3.2 

Ill 

100 

33 

44 

63 

— 

4.0 

II.  Ochraqualfs 

Mo 

78 

29 

32 

— 

67 

3.5 

Ill 

108 

38 

47 

63 

4.5 

III.  Albaqualfs 

Mb 

75 

27 

31 

— 

66 

3.3 

Ill 

95 

34 

42 

60 

— 

3.8 
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Table  2-14  (con't.) 


Soils  of  the  Study  Area, 

Average  Agricultural  Yields  Based  on  a  Hlg^  Level  of  Management* 


Average  Yields  per  acre 


Soil  Unit 

State 

(bu) 

Com 

(bu) 

Soybeans 

(bu) 

Wheat 

(bu) 

Oats 

(bu) 

Sorghum 

(bu) 

Hay 

tv.  Udifluvents 

Mo 

107 

40 

45 

67 

100 

4,1 

Ill 

115 

40 

30 

70 

— 

4.8 

V.  Fluvaquents 

Mo 

98 

36 

48 

— 

— 

4.3 

Ill 

108 

38 

46 

— 

4.5 

VI.  Haoludolls 

Mo 

118 

44 

48 

105 

5.0 

Ill 

125 

44 

53 

77 

— 

5.3 

rtl .  Hapluquolls 

Mo 

97 

37 

43 

— 

SO 

3.7 

lU 

108 

39 

46 

70 

4.2 

:il.  Argludolls 

Mo 

90 

41 

38 

77 

3.8 

Ill 

133 

47 

54 

83 

— 

5.4 

2.1.4  WATER  QUALITY 


The  description  of  water  and  sediment  quality  In  navigation 
Pools  24,  25,  and  26  of  the  Upper  Mississippi  River  and  lower  80 
miles  of  the  Illinois  River  is  based  on  results  of  a  study  which 
was  conducted  by  the  U.S.  Army  Engineer  Waterways  Experiment 
Station.  Presented  here  is  information  considered  sufficient  for 
the  purposes  of  this  environmental  statement  concerning  selected 
physical  and  chemical  characteristics  of  water  and  sediment  sam¬ 
ples  collected  from  side  channel,  main  channel,  dike  area,  and 
river  border  habitats. 

2. 1.4.1.  Water  Temperature. 

a.  Mississippi  River.  Water  temperature  recorded  at  all 
four  habitats  showed  the  same  trend,  a  general  cooling  between 

the  July  sampling  period  and  September  sampling  period  (Appendix  B, 
Tables  1  through  4).  Decreasing  ambient  air  temperature  during 
lacer  summer  cooled  the  water  mass  in  all  habitats  studied. 

Slight  differences  in  the  mean  temperature  of  surface  waters 
among  habitats  were  observed.  Generally,  during  July,  mean  surface 
temperatures  recorded  in  side  channels  (26.3“C)  and  dike  areas  (26.3“C) 
were  slightly  higher  than  those  recorded  for  river  border  areas 
(25.9®C)  and  main  channel  areas  (25.7*C).  During  September, 
decreasing  ambient  air  temperatures  cooled  the  surface  waters  in 
side  channels  more  rapidly  than  at  other  habitats.  During  July, 
thermal  stratification  was  most  strongly  defined  in  side  channels. 
Temperature  differences  between  surface  and  bottom  strata  in 
September  among  all  habitats  studied  were  minimal. 

b.  Illinois  River.  Water  temperature  of  the  Illinois 
River  showed  the  same  kind  of  variation  which  was  observed  for 

the  Mississippi  River,  a  general  cooling  between  July  and  September 
(Appendix  B,  Tables  5  through  8).  Significantly  higher  mean  sur¬ 
face  temperatures  during  July  were  recorded  for  the  single  dike 
area  sampled.  However,  during  the  September  sampling  period, 
highest  mean  surface  temperatures  were  recorded  for  river  border 
areas.  As  observed  for  the  Mississippi  River,  surface  waters 
in  side  channels  cooled  more  rapidly  in  September  than  at  other 
habitats  studied.  During  July,  thermal  stratification  of  the 
water  column  was  most  pronounced  for  river  border  areas  and  main 
channel  habitats.  Only  slight  differences  between  surface  and 
bottom  temperatures  for  all  habitats  were  observed  during 
September. 
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2. 1.4. 2.  Dissolved  Oxygen. 


a.  Mississippi  River.  Mean  dissolved  oxygen  measured 
at  the  surface  during  July  was  essentially  the  same  for  dike 
areas  (6.6  milligrams  per  liter,  mg/1),  river  border  areas  (6.6 
mg/1),  and  side  channels  (6.5  mg/1),  but  slightly  higher  for  the 
main  channel  (6.8  mg/1)  (Appendix  B,  Tables  1  through  4).  Lower 
water  temperature  during  September  was  probably  the  most  signifi¬ 
cant  factor  which  contributed  to  the  observed  increase  in  dissolved 
oxygen  from  July  to  September.  The  dissolved  oxygen  of  surface 
waters  recorded  at  all  habitats  was  over  9.0  mg/1.  The  percent 
saturation  of  oxygen  during  July  ranged  from  75  to  85  percent. 
During  September,  oxygen  saturation  values  were  over  105  percent. 
For  some  of  the  side  channels,  oxygen  profiles  from  surface  to 
bottom  strata  followed  thermal  stratification  patterns.  During 
ouly,  side  channel  habitats  essentially  were  stratified  with 
respect  to  dissolved  oxygen.  Mean  surface  dissolved  oxygen 

6.5  mg/1;  mean  bottom  dissolved  oxygen  was  5.1  mg/1.  Slight 
differences  in  the  oxygen  content  of  surface  and  bottom  strata 
were  noted  during  September. 

b.  Illinois  River.  Dissolved  oxygen  concentrations  of 
surface  and  bottom  waters  of  all  habitats  studied  followed  the 
same  trend  observed  for  the  Mississippi  River,  a  general  increase 
from  July  to  September  (Appendix  B,  Tables  5  through  8).  Mean 
surface  and  bottom  dissolved  oxygen  concentrations  during  July  were 
essentially  the  same  among  all  habitats  indicating  no  stratifi¬ 
cation  pattern.  However,  during  the  September  period,  strati¬ 
fication  among  side  channels  of  the  water  column  occurred.  Mean 
surface  dissolved  oxygen  was  8. 6^0. 3  mg/1,  while  the  mean  bottom 
was  8.1±1.2  mg/1. 


2. 1.4. 3.  Turbidity. 

a.  Mississippi  River.  Some  distinct  differences  were 
observed  among  the  habitats  sampled  during  the  July  sampling 
period.  Highest  mean  turbidity  was  recorded  for  main  channel 
areas  (282.3-117.7  Jackson  Turbidity  Units,  JTU's)  and  adjacent 
river  border  areas  (280.4-136.7  JTU's)  (Appendix  B,  Tables  2 
and  3) .  Next  highest  mean  turbidity  was  observed  for  dike  areas 
(248.0^108.9  JTU's)  and  lowest  mean  turbidity  was  associated  with 
side  channel  habitats  (215.9-128.6  JTU's)  (Appendix  B,  Tables  1 
and  4).  A  direct  relationship  between  turbidity  and  current 
velocity  was  evident  from  examination  of  the  data  presented  in 
the  tables  mentioned  above.  Turbidity  increased  as  current 
velocity  increased.  Highest  turbidity  and  current  velocity 
(2.5  feet  per  second,  fps)  were  observed  for  main  channel  areas 
while  lowest  turbidity  and  current  velocity  (1.2  fps)  were  observed 
for  side  channel  habitats.  Among  the  four  habitats  studied, 
differences  in  turbidity  measured  near  the  bottom  of  the  water 
column  followed  the  same  trend  observed  for  surface  measurements. 
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Also,  bottom  turbidity  was  higher  than  surface  turbidity. 

Increased  turbulence  near  the  bottom  strata  accounted  for  the 
Increased  turbidity  over  depth.  Lower  current  velocity  observed 
during  September  accounted  for  the  reduction  of  turbidity  measured 
at  both  surface  and  bottom  strata  between  July  and  September  (Appen¬ 
dix  B,  Tables  1  through  4).  However,  the  trend  observed  during 
the  high  flow  period  (July)  was  essentially  reversed  during  the 
low  flow  period  (September).  Mean  surface  turbidity  during  Septem¬ 
ber  was  highest  for  side  channels,  61.3  JTU's;  followed  by  dike 
areas,  48.2  JTU's;  river  border  areas,  40.0  JTU's;  and  main  channel 
areas,  36.9  JTU's.  Since  concentrations  of  settleable  solids 
during  September  for  all  habitats  were  essentially  the  same, 
turbidity  differences  among  habitats  is  most  likely  attributable 
to  differences  in  standing  crops  of  plankton. 

b.  Illinois  River.  Among  those  habitats  studied  in  the 
Illinois  River,  mean  surface  turbidity  in  July  was  highest  at  the  single 
.  .e  area,  160.0  JTU's;  followed  by  river  ooroer  areas,  147.3  Jill's; 
mcjn  channel  areas  144.5  JTl''s;  and  side  channels,  122.0  JTU's 
' '.rpendix  B,  Tables  5  through  8).  Highest  current  velocity  was 
associated  with  the  highest  turbidity  observed  at  the  dike  area. 

Bottom  turbidity  exceeded  surface  turbidity  in  all  habitats 
sampled  during  July;  presumably  caused  by  increased  turbulence 
learer  the  bottom.  During  September  the  Illinois  River  carried 
less  suspended  matter  due  to  reduced  current  velocities  (Appendix 
B,  Tables  5  through  8).  Similar  to  the  observations  made  in  July, 
mean  surface  turbidity  was  greatest  at  the  single  dike  area  (115.0 
'TU's)  and  river  border  areas  (95.0  JTU's).  The  difference  in  mean 
surface  turbidity  between  main  channel  areas  (90.0  JTU's)  and 
side  channels  (96.7  JTU's)  was  negligible  during  September. 

Larger  standing  crops  of  plankton  probably  accounted  for  most  of 
the  suspended  matter  measured  as  turbidity  in  side  channels  than 
in  the  main  channel  areas  (Appendix  B,  Tables  5  and  6). 

2. 1.4. 4.  Settleable  Solids. 

a.  Mississippi  River.  Settleable  solids  were  measured 
volumetrlcally  from  water  samples  collected  just  below  the  surface 
at  all  four  habitats.  The  results  are  presented  in  Appendix  B, 

Tables  1  through  4.  During  the  high  flow  period  in  July  the  mean 
concentration  of  settleable  solids  associated  with  main  channel  and 
river  border  areas  was  the  same,  0.5  ml/1.  The  concentration 
measured  at  both  dike  areas  and  side  channels  was  also  identical, 

0.4  ml/1.  During  reduced  flow  conditions  in  September,  there 
were  no  differences  among  habitats  for  settleable  solid  concen¬ 
trations.  The  mean  concentration  for  all  four  habitats  was 
0.1  ml/1. 


b.  Illinois  River.  Concentrations  of  settleable  solids 
measured  among  all  four  habitats  in  the  Illinois  River  were 
remarkably  similar  (Appendix  B,  Tables  5  through  8). 

Only  during  the  high  flow  period  (July)  was  there  a 
difference  observed  among  habitats.  During  July,  the  mean  concen¬ 
tration  associated  with  main  channel  areas  was  0.2  ml/1;  mean 
concentration  for  the  remaining  habitats  was  0.1  ml/l.  No  differ¬ 
ences  in  mean  concentrations  among  habitats  were  observed  during 
the  low  flow  period  (September) .  The  mean  concentration  recorded 
for  mean  channel  areas,  dike  areas,  river  border  areas,  and  side 
channels  was  0.1  ml/1. 

2. 1.4. 5.  Total  Alkalinity. 

a.  Mississippi  'li'’er.  Measurements  of  total  alkalinity 
made  in  the  four  habitats  during  July  and  September  are  presented 
in  Appendix  B,  Tables  1  through  4.  Mean  surface  and  bottom  total 
a^i.aiinity  were  very  similar  for  ail  habitats.  During  July,  highest 
mean  tctal  alkalinity  was  recorded  for  side  channels  (surface  = 

140.8  mg/1,  bottom  =  142.3  mg/l)  and  lowest  mean  total  alkalinity 
was  recorded  for  the  single  dika  area  (surface  =  133.5  mg/l. 
bottom  =  134.9  mg/i).  Total  alkalinity  measured  at  surface  and 
bottom  increased  about  30  mg/l  between  July  (high  flow  period) 

and  September  (low  .flow  period'.  During  September,  highest  mean 
total  alkalinity  was  observed  among  side  channels  (surface  = 

159.3  mg/l,  bottom  *»  161.1  mg/l)  and  lowest  mean  total  alkalinity 
was  recorded  for  the  dike  area  (surface  =»  150.9  mg/l,  bottom  = 

148.0  rag/1)  although  these  differences  were  small.  No  phenol- 
phtnalein  alkalinity  was  detected. 

b.  Illinois  River.  During  the  July  sampling  period  mean 
surface  total  alkalinity  was  more  similar  between  dike  (164.0 
mg/l)  and  side  channel  (161.3  mg/l)  and  between  main  channel 

153.3  rag/1)  and  river  border  areas  (149.1  mg/l)  (.Appendix  B, 

Tables  5,  6,  7,  and  8).  Highest  mean  surface  values  were  recorded 
for  the  single  dike  area  and  lowest  mean  surface  values  were  recorded 
for  river  border  areas.  During  the  low  flow  period  (September) , 
mean  surface  alkalinities  were  similar  for  all  habitats,  ranging 
from  201.0  mg/l  at  the  dike  area  to  196.3  mg/l  at  river  border 
areas  (Appendix  B,  Tables  5,  6,  7,  and  8).  Considering  all 
habitats,  surface  alkalinities  Increased  on  the  average  of  about 

40  mg/l  from  July  to  September  while  bottom  alkalinities  increased 
about  60  mg/l  from  July  to  September.  Differences  in  total  alkalinity 
between  surface  and  bottom  strata  were  greater  during  July  than 
during  September.  No  phenolphthalein  alkalinity  was  detected. 

2. 1.4.6.  Nutrients  (Water  and  Sediments). 

a.  Mississippi  Ri-er.  Nutrient  analyses  performed  on  water 
samples  collected  from  five  s:'de  channel  and  12  main  channel 
haoitats  during  July  1974  showed  concentrations  of  nutrients 
between  the  habitats  to  be  similar  (Appendix  B,  Tables  1  and  2). 


Mean  ammonia  and  nitrite  nitrogen  concentrations  for  both  side 
channels  and  main  channel  areas  »ere  identical,  0.7  mg/1  and 
0.1  mg/1,  respectively.  Mean  nitrate  nitrogen  concentration 
for  side  channels  was  0.6  mg/1  and  for  main  channel  areas 
0.8  mg/1.  Mean  total  phosphorus  concentrations  were  also  very 
similar  for  both  habitats;  1.4  mg/1  for  side  cliannels,  and  1.3  :ng/l 
for  main  channels.  During  September  1974,  nitrate  and  nitrite 
nitrogen  forms  were  not  differentiated,  but  were  reported  as 
nitrate-nitrite  nitrogen  combined  (Appendix  B,  Tables  1  and  2). 
Nitrate-nitrite  concentrations  for  both  main  channels  and  side 
channels  were  similar,  1.0  mg/1  and  0.8  mg/1,  respectively. 

Mean  total  phosphorus  concentration  for  both  habitats  was  also 
identical,  0.2  mg/1.  During  September,  ammonia  nitrogen  was 
higher  in  main  channels  (0.2  rag/1)  than  in  side  channels  (0.06  mg/1). 

Results  of  nutrient  analyses  performed  on  sediment  samples 
.  Mected  from  side  channels  and  main  channel  areas  during  July 
a;  presented  in  Appendix  B,  Tables  1  and  2.  All  values  are 
rcov rted  on  the  basis  of  dry  weight.  With  one  exception  (total 
ohcaphorus),  concentrations  of  all  nutrient  forms  were  higher  in 
side  channels  chan  in  main  channel  areas.  Mean  nitrate  nitrogen 
concentration  in  side  channels  was  18.0  milligrams  per  kilogram 
(mg/kg);  mean  concentration  in  main  channel  areas  was  i3.3  mg/kg; 
mean  nitrate  nitrogen  concentrations  for  side  channel  and  main 
channel  areas  were  similar,  2.2  mg/kg  and  2.0  mg/kg,  respectively. 

In  side  channels,  mean  ammonia  nitrogen  concentration  (10.7  mg/kg) 
was  more  than  twice  the  concentration  observed  in  main  channel 
areas  (5.0  mg/kg).  The  mean  concentration  of  total  phosphorus 
observed  was  slightly  higher  in  main  channel  areas  (67.5  rag/kg) 
than  in  side  channels  (64.2  mg/kg).  Conversely,  the  mean  concen¬ 
tration  of  total  Kjeldahl  nitrogen  (TKN)  was  higher  in  side 
channels  (677.6  mg/kg)  than  in  main  channel  areas  (67.4  mg/kg) . 

During  September  the  mean  concentration  of  total  phosphorus  was 
higher  in  side  channels  (535.9  mg/kg)  chan  in  main  channel  areas 
^137.1  mg/kg).  The  same  trend  was  observed  for  total  Kjeldahl 
nitrogen  concentrations.  Concentrations  of  TKN  in  sediments  did 
not  exceed  the  bulk  sediment  criteria  proposed  by  the  Environmental 
Protection  Agency  (EPA)  (cited  in  Boyd,  £t  al. ,  1972)  except  in 
one  side  channel  (river  mile  201.3)  sampled  in  September. 

b.  Illinois  River.  Chemical  analyses  of  water  samples 
collected  from  the  Illinois  River  during  July  and  September  1974 
are  presented  in  Appendix  B,  Tables  5  and  6.  During  July,  a  period 
of  high  flow,  identical  concentrations  of  nitrite  nitrogen  and 
total  phosphorus  were  observed  for  both  main  channel  areas  and 
side  channels,  0.1  mg/1  and  1.4  mg/1,  respectively.  Mean  nitrate 
and  ammonia  nitrogen  concentrations  were  higher  in  main  channel 
areas  (1.4  mg/1  and  0.7  mg/1,  respectively)  than  :Ln  side  channels 


(1.0  mg/1  and  0.4  mg/1,  respectively).  During  the  low  flow 
sampling  period,  September,  mean  concentrations  of  ammonia  nitrogen 
and  total  phosphorus  observed  for  both  habitats  were  also  identical, 
0.1  mg/1  and  0.5  mg/1,  respectively.  Combined  nitrate-nitrite 
concentration  was  higher  in  side  channels  (2.8  mg/1)  than  in  main 
channel  areas  (2.5  mg/1)  during  the  low  flow  sampling  period. 

None  of  the  ammonia  nitrogen  concentrations  exceeded  the  Illinois 
Water  Quality  Standards  (State  of  Illinois  E.  P.  A.,  1972). 

The  concentration  of  nutrients  measured  in  sediment 
samples  collected  from  main  channel  areas  and  side  channel  of  the 
Illinois  River  during  July  and  September  1974  are  presented  in 
Appendix  B,  Tables  5  and  6.  Of  the  various  nutrient  forms 
measured  during  July,  only  total  phosphorus  occurred  in  higher 
concentrations  in  main  channel  areas  than  in  side  channels.  Mean 
concentrations  of  all  other  forms  (nitrate,  nitrite,  ammonia,  and 
total  Kjeldahl  nitrogen)  were  higher  in  side  channels  than  in  main 
c  ;nnel  areas.  During  September  ammonia  nitrogen  and  total 
piiosphorus  concentrations  were  identical  in  sediments  collected 
from  both  side  and  main  channel  areas  (0.1  mg/k.g  and  0.5  mg/kg, 
respectively).  However,  contrary  to  what  was  observed  during  the 
July  sampling  period,  in  September  the  mean  concentration  of  total 
phosphorus  was  higher  in  side  channels  (705.0  mg/kg)  than  in 
main  channel  areas  (392.4  mg/kg).  Mean  total  Kjeldahl  nitrogen 
concentration  measured  in  the  main  channel  areas  during  September 
was  348.0  mg/kg.  Total  Kjeldahl  nitrogen  measured  in  one  side 
channel  exceeded  the  proposed  EPA  criterion  during  September. 

2. 1.4. 7.  Metals  (Water  and  Sediments). 

a.  Mississippi  River.  The  results  of  metal  analyses 
performed  on  water  samples  collected  from  side  channels  and  main 
channel  areas  during  July  and  September  in  the  Mississippi  River 
are  presented  in  Appendix  B,  Tables  1  and  2.  Analyses  were  performed 
for  seven  metals  (arsenic,  iron,  manganese,  lead,  cadmium,  zinc, 
and  mercury)  and  cyanide.  The  analyses  showed  that  concentrations 
of  all  metals,  with  one  exception,  were  below  maximum  allowable 
concentrations  based  on  Illinois  Water  Quality  Standards.  During 
July,  mercury  concentrations  exceeded  the  Illinois  Standard  in 
four  side  channels  and  eight  main  channel  areas;  in  September,  the 
standard  was  exceeded  again  in  four  side  channel*;  and  five  main 
channel  areas.  Mean  mercury  concentrations  in  side  channels 
during  July  and  September  were  0.0048  mg/1  and  0.0015  mg/1,  respec¬ 
tively.  Mean  concentrations  detected  during  the  same  sampling 
periods  in  main  channel  areas  were  0.00045  rag/1  and  0.0008  mg/1, 
respectively.  According  to  Illinois  Standards  the  maximum 
allowable  concentration  of  mercury  is  0.0005  mg/1. 
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Sediments  from  side  channels  and  main  channel  areas 
were  also  analyzed  for  those  metals  mentioned  above  (Appendix  B, 
Tables  1  and  2).  Concentrations  of  lead,  zinc,  and  mercury  were 
compared  with  bulk  sediment  analysis  criteria  by  the  EPA.  Concen¬ 
trations  of  lead  and  mercury  in  sediments  collected  from  main 
channel  areas  during  both  July  and  September  were  below  the  propose  1 
criteria  based  on  percent  dry  weight.  However,  zinc  concentraticr..; 
exceeded  the  proposed  criterion  in  two  main  channel  areas  during 
July;  during  September  zinc  concentrations  did  not  exceed  the 
criterion.  Metal  analysis  performed  on  sediments  from  side  channels 
revealed  a  similar  trend.  Concentrations  of  zinc  exceeded  the 
maximum  allowable  level  in  two  locations  during  July,  and  in 
three  locations  during  September.  Mean  concentrations  of  zinc 
during  these  periods  were  93.7  mg/kg,  and  60.7  mg/kg,  respectively. 
Lead  and  mercury  concentrations  were  below  proposed  criteria. 

b.  Illinois  River.  Metal  analyses  were  also  performed  on 
-cr  and  sediment  samples  collected  from  five  main  channel  areas 
ai...  two  side  channels  of  the  Illinois  River.  Results  are  presented 
in  .pyendix  3,  Tables  5  and  6.  Concenf.ations  of  arsenic,  manganese, 
■ecd,  cadmium,  and  zinc  in  water  samples  collected  from  both  side 
channels  and  main  channel  areas  during  July  and  September  were  all 
below  Che  Illinois  water  quality  standards.  Mercury  concentrations, 
however,  exceeded  the  standard  in  two  main  channel  areas  during 
both  sampling  periods.  The  mean  mercury  concentration  during 
July  was  0.0032  mg/1;  during  September  Che  mean  concentration 
was  0.00102  mg/1.  Concentrations  of  lead,  zinc,  and  mercury,  in 
addition  to  other  metals,  were  analyzed  in  sediments  collected 
from  side  channels  and  main  channel  areas  during  the  study  and  these 
are  presented  in  Appendix  B,  Tables  5  and  6.  Lead  and  mercury 
concentrations  did  not  exceed  proposed  EPA  criteria  during  either 
sampling  period.  Conversely,  zinc  concentrations  from  both  habitats 
were  higher  chan  the  proposed  criterion.  During  July  four  of  the 
five  main  channel  areas  and  both  side  channels  sampled  contained 
zinc  concentrations  that  exceeded  the  criterion.  During  September 
zinc  concentrations  in  sediments  from  two  main  channel  areas  and 
both  side  channels  exceeded  the  maximum  allowable  value.  The 
highest  mean  concentration  of  zinc  was  associated  with  side  channels 
during  July. 


2. 1.4. 8.  Pesticides  (Water  and  Sediments). 

During  July  1974,  detectable  concentrations  of  organochloride 
pesticides  were  observed  in  sediment  samples  collected  from  side 
channels  and  main  channel  areas  from  the  Mississippi  or  Illinois 
Rivers. 


a.  Mississippi  River.  During  September,  sediments 
collected  from  side  channels  and  main  channel  areas  were  analyzed 
for  the  following  organochloride  pesticides:  chlordane,  dieldrin, 

DDE,  DDD,  and  DDT.  Also,  analyses  were  performed  for  poiychiorinatec 
biphenyls  (PCB) . 
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analyzed  for.  Among  main  channel  areas  sampled  on  the  Mississippi 
River,  the  only  detectable  compound  was  PCB.  PCB  concentrations 
ranged  from  17  micrograms  per  gram  (ug/g)  to  57  ug/g  and  averaged 
28.3  ug/g.  Analyses  of  sediments  collected  from  side  channels 
during  September  indicated  that  all  six  pesticides  mentioned  above 
occurred  in  detectable  concentrations.  Chlordane  ranged  from 
0.0  ug/g  to  7.0  ug/g  and  averaged  2.57  ug/g.  Dieldrin  ranged 
from  0.0  ug/g  to  10  ug/g  and  averaged  4.28  ug/g.  Mean  concentra¬ 
tion  of  DDT  was  3.14  ug/g  and  ranged  from  0.0  ug/g  to  6.0  ug/g. 

Mean  concentrations  for  the  remaining  forms  were:  DDE  (2.71  ug/g), 
DDD  (7.85  ug/g),  and  PCB  (61.42  ug/g). 

b.  Illinois  River.  Pesticide  analyses  of  sediments  col¬ 
lected  from  side  channels  and  main  channel  areas  during  September 
1974  shewed  detectable  concentrations  in  both  habitats.  In  every 
cjiue,  higher  concentrations  of  pesticides  were  detected  among  side 
cl.annels  tnan  among  main  channel  areas. 

2. 1.4. 9  Summary. 

Generally  speaking,  differences  in  physicochemical 
variables  between  the  Mississippi  and  Illinois  Rivers  were  most 
noted  among  surface,  bottom,  and  water  column  data  categories. 
■Analysis  of  surface  physicochemical  variables  indicated  that  higher 
mean  values  for  dissolved  oxygen,  turbidity,  and  pH  were  associated 
with  the  .Mississippi  River.  Higher  bottom  temperatures  were  also 
observed  for  the  Mississippi  River.  Mean  total  alkalinity  concen¬ 
trations  were  higher  for  the  Illinois  River  for  all  depths  sampled. 
Of  those  column  physicochemical  variables  measured,  only  settleable 
solids  was  shown  to  differ  between  rivers  with  highest  concentra¬ 
tions  noted  for  the  Mississippi  River. 

Fewer  differences  between  rivers  were  noted  for  water  and 
sediment  chemistry  variables.  Of  those  water  chemistry  variables 
measured,  ; niy  total  phosphorus  differed  signif icantly  between 
rivers.  Sediment  chemistry  variables  which  differed  included 
ammonia  nitrogen,  total  phosphorus,  and  iron.  In  all  cases,  the 
means  of  both  water  and  sediment  chemistry  variables  were  noted 
to  be  greater  for  the  Illinois  River  than  for  the  Mississippi 
River . 


In  one  side  channel  on  the  Mississippi  River  and  one  side 
channel  on  the  Illinois  River  during  September  total  Kjeldahl 
nitrogen  was  found  in  the  sediments  to  exceed  the  proposed  EPA 
criteria.  During  July,  mercury  concentrations  in  the  water  of  the 
Mississippi,  exceeded  the  Illinois  Standard  in  four  side  channels 
and  eight  main  channel  areas;  in  September  the  standard  was  ex¬ 
ceeded  again  in  four  side  channels  and  five  main  channel  areas. 
Zinc  concentrations  exceed  the  proposed  criterion  in  the  water 
from  two  main  channel  areas  during  July.  In  sediments  from  side 
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channels  concentrations  of  zinc  exceeded  the  maximum  allowable 
level  in  two  locations  during  July,  and  in  three  locations  during 
September.  In  the  Illinois  River  mercury  concentrations  in  the 
water  exceeded  the  standard  in  two  main  channel  areas  during  both 
sampling  periods.  Zinc  concentrations  in  sediments  from  both 
habitats  were  higher  than  the  proposed  criterion.  During  July 
sediments  from  four  of  the  five  main  channel  areas  anc  both  side 
cnannels  sampled  contained  zinc  concent  rat  ions  tiiat  eaceedeu  the 
criterion.  During  September  zinc  concentrations  in  sediments 
from  two  main  channel  areas  ana  both  side  channels  e.xceeded  the 
maximum  allowable  value. 

:.1.5  CDl.MATL 

'.'he  study  area  experiences  a  modified  continental  climate. 

1  ■  anc  Seasonal  changes  in  the  veat.her  are  ccmmon  because  the 
."ej  ies  in.  tne  path  of  coid  air  moving  south  from  Canada,  warm 
,  m.oiot  atr  coming  north  from  cne  Gulf  of  -Mexico,  and  dry  air 
:1.  ■ .  ng  from  tne  west  and  sout.nwest. 

Winters  are  bris'ic  c'nough  seldom  severe  while  summers  are 
In  Sc.  Louis  records  since  1871  show  that  temperatures 
-TOO  to  tcro  or  below  on  the  average  of  two  or  three  days  per 
year,  while  the  lowest  temperature  recorded  at  Sc.  Louis  was 
-22^ F  in  January  of  1844. 

In  the  summer,  temperatures  rise  to  90°F  or  higher  on 
an  average  of  35  to  40  days  per  year.  The  months  of  June,  July 
and  August  have  normal  daily  maximum  temperatures  over  85°F  and 
are  generally  the  hottest  months  of  the  year. 

Normal  annual  precipitation  for  the  St.  Louis  area, 
based  on  the  average  for  the  period  1931-19b0  is  about  35  inches, 
a  maximum  of  68.33  inches  was  recorded  in  1958  while  a  minimum  o: 

20.59  inches  occurred  in  1953. 

2.1.6  AIR  QUALITY 

The  majority  of  the  Upper  .Mississippi  and  Lower  Illinois 
River  basins  is  rural  and  consequently  is  relatively  free  of  air 
pollutants.  The  southern  end  of  Pool  26  receives  air  pollutants 
from  Che  Sc.  Louis  Metro  Area  during  periods  of  southerly  wind 
ilow . 

2.2  BIOLOGICAL  ELEMENTS 

2.2.1  AQUATIC  COMMUNITIES 

2. 2. 1.1.  General. 

The  summary  description  of  the  aquatic  communities  in  Naviga¬ 
tion  Pools  24,  25,  and  26  of  the  Mississippi  River  between  .-Mton, 
Illinois,  and  Hannibal,  Missouri  (referred  to  as  Upper  Mississippi 
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River;  approximace  river  miles  200-300),  and  Che  Illinois  River 
between  Grafton  and  Beardscown,  Illinois  (.referred  to  as  Lower 
Illinois  River;  river  miles  0-80)  is  based  on  the  preliminary 
results  of  on-going  studies  being  conducted  by  the  U.S,  Army 
Engineer  Waterways  Experiment  Station  (WES),  Vicksburg,  Mississippi. 

The  U.  S.  Army  Engineer  District,  St.  Louis  (SLD)  requested 
WES  CO  pertorm  an  environmental  inventory  ana  assessment  of  oiocie 
and  abiotic  factors  within  the  project  area.  The  overall  project 
objectives  were  as  follows;  (Ij  to  provide  a  comprehensive  data  base 
for  the  project  area;  (2)  to  establish  a  reference  source  for  prepa¬ 
ration  of  an  Environmental  Statement  for  operation  and  maintenance 
of  Che  9-foot  channel  in  the  project  area;  (3)  to  provide  docu¬ 
mentation  of  changes,  if  any,  occurring  as  a  result  of  operatiwi: 
a.nd  maintenance  activities;  (4)  to  study  alternative  operation 
and  maintenance  techniques;  and  (5i  tc  provide  additional  informaticn 
to  cil  ctate  wise  use  of  existing  resources  of  the  area. 

•An  interdisciplinary  study  team  composed  of  investigators 
from  WES,  SLD,  Cc'.orado  State  University  (CSU),  Southern  Illinois 
University  .SIU;,  I-iinois  Natural  History'  Survey  (INKS),  and 
Missouri  Botanical  Garden  (MBG)  participated  in  different  aspects 
cf  tr.e  study. 


In  addition  to  coordinating  the  various  research  efforts 
of  other  team  members  mentioned  above,  WES  conducted  a  study  chat 
provided  an  ecological  characterization  of  the  aquatic  ecosystem 
within  Che  study  area.  This  study  represents  the  most  recent  and 
most  extensive  inventory  of  the  aquatic  communities.  Samples  were 
collected  from  50  sices  on  the  Upper  Mississippi  River  and  21  sites 
on  the  Lower  Illinois  River  from  four  different  habitats  during 
two  periods,  one  following  a  continued  period  of  high  flow  (July 
1974)  and  another  during  a  period  of  low  flow  (September  1974). 

Although  final  analysis  and  interpretation  of  the  data 
collected  in  this  study  have  not  bee.i  fully  completed,  for  the 
purposes  of  this  summary,  a  brief  description  of  the  biological 
characteristics  of  four  major  aquatic  habitats  studied  is  presented. 
Those  major  aquatic  habitats  include  the  main  channel,  river  border 
area,  diked  area,  and  side  channels. 

2. 2. 1.2.  Community  Characteristics. 

a.  Habitats .  The  surface  areas  of  the  four  major 
habitats  in  Che  study  area  were  calculated  using  a  computer  and 
digitizer/piotcer .  Areas  of  the  habitats  were  integrated  using 
1972  navigation  charts  for  the  Upper  Mississippi  River  and  1970 
navigation  charts  for  the  Lower  Illinois  River.  The  main  channel 
habitat  was  defined  as  the  navigation  channel  which  has  a  mini¬ 
mum  depth  of  9  feet  and  a  minimum  width  of  300  feet.  Side  channels 
included  any  departures  from  the  main  channel  which  were  connected 
to  Che  main  river  during  mean  flows.  Dike  habitat  was  arbitrarily 
defined  as  chat  area  directly  downstream  from  a  dike  or  dike  field  for 
a  distance  of  one-quarter  mile.  River  border  habitat  was  considered 
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to  be  chat  area  in  the  main  river  exclusive  of  areas  calculated 
for  dike  and  main  channel  habitats. 

The  total  combined  area  of  all  four  habitat  types  calcu¬ 
lated  for  Pools  24,  25,  and  26  of  the  Upper  Mississippi  River 
was  56.67  square  miles  (Appendix  C,  Table  1).  Of  this  total, 
river  border  areas  accounted  for  42.9  percent,  side  channels  for 
29.0  percent,  dike  areas  for  19.1  percent  and  the  main  channel 
for  only  S.4  percent. 

Total  area  of  the  same  habitats  in  ti  e  lower  SO  miles  of 
the  Illinois  River  amounted  to  15.10  square  miles.  Relative 
percentages  of  the  four  habitats  were  as  follows:  river  border 
areas.  58.7  percent;  main  channel,  29.9  percent;  side  channels, 

-■* .  3  percent;  and  dike  areas,  2.1  percent.  River  border  areas, 
fcr  beta  ti\e  Mississippi  and  Illinois  Rivers,  account  for  the 
ma’or'ty  of  the  total  areas.  In  the  Illinois  River,  side  channels 
arc  dike  areas  are  poorly  represented  on  the  basis  of  surface 
t;  Jonversely,  these  habitats  together  account  for  about  50 

'er  ,  _nt  of  the  total  area  calculated  for  the  .Mississippi  River, 


Phvtcpiankton. 


(.1;  Mississippi  River.  Phytoplankton  samples  were 
colle.'.ted  from  main  channel  and  side  channel  habitats  during  July 
and  September  1974.  The  numbers  of  different  genera  collected 
from  both  side  channel  and  main  channel  habitats  were  essentially 
the  sa.me,  130  and  129,  respectively  (Appendix  C,  Table  2). 

Genera  collected  from  each  habitat  represented  four  phyla: 
Chiorophyta,  Chrysophyta,  Cyanophyta,  and  guglenophyta.  .■imong 
side  channels,  Chrysophyta  made  up  about  80  percent  of  the  total 
density  (Appendix  C,  Table  3).  Chiorophyta  and  Cyanophyta  were 
the  next  most  common  forms.  Euglenophyta  accounted  for  about  3 
percent  of  the  total  density. 


Similar  to  the  observations  made  among  side  channels, 
Chrysophyta  accounted  for  about  72  percent  of  the  total  density 
in  main  channel  habitats  (Appendix  C,  Table  4).  Chiorophyta,  however, 
was  more  abundant  in  main  channel  habitats  than  in  side 
channels,  accounting  for  30  percent  of  the  density.  Cyanophyta 
and  Euglenophyta  together  accounted  for  less  than  10  percent  of 
the  total. 


(2)  Illinois  River.  The  number  of  different  genera 
collected  from  side  channels  and  main  channels  in  the  Illinois 
River  was  about  half  of  the  total  number  of  genera  which  were 
collected  from  similar  habitats  in  the  Mississippi  River  (Appendix 
C,  Table  2).  Sixty-two  different  genera  from  side  channels  and 
83  from  main  channel  habitats  were  identified.  While  diversity 
was  observed  to  be  greater  among  main  channel  areas,  a  greater 
mean  total  density  was  calculated  for  side  channels  than  for 
main  channel  areas  (Appendix  C,  Tables  5  and  6).  Consistent  with 
observations  made  for  the  Mississippi  River,  of  the  four  phyla  repre¬ 
sented  in  the  samples,  Chrysophyta  was  numerically  dominant  and 


represented  about  75  percent  of  the  total  density  in  both  habitats. 
Chlorophyta  was  the  next  most  dominant  group  represented  in  side 
channels  (17.1  percent)  and  in  main  channel  areas  (19.6  percent). 

c.  Zooplankton. 

(1)  Mississippi  River.  Zooplankton  were  collected  con¬ 

currently  with  piiytopiankton  from  side  channel  and  main  channel 
stations.  Twenty-seven  genera  were  identified  from  sida  channels 
while  21  genera  were  identified  from  main  channel  areas  (Appen¬ 
dix  C,  Table  7).  All  genera  collected  represented  three  major 
groups:  Cladocera,  Copepoda,  and  Rotifera. 

Mean  total  density  for  zooplankton  collected  from  side 
channels  was  31.1/licer  (Appendix  C,  Table  3).  Of  chat  total, 
Rotifera  accounted  for  66  percent,  Copepoda  for  29  percent,  and 
Cladocera  for  about  5  percent.  The  same  trend  was  observed  among 
main  channel  areas:  Rotifera  made  up  53  percent  of  the  mean  total 
de.  sicy,  Cooepoda  accounted  for  39  percent,  and  Cladocera  accounted 
for  about  8  percent  (Appendix  C,  Table  4).  Zooplankton  densities 
calculated  for  main  channel  areas  were  about  half  of  those 
observed  among  side  channels. 

(2)  Illinois  River.  A  composite  list  of  zooplankton  identi¬ 
fied  from  side  channel  and  main  channel  stations  in  the  Illinois 
River  is  presented  in  .Appendix  C,  Table  7.  The  diversity  among 

main  channel  areas  was  greater  chan  the  diversity  among  side 
channels.  Among  main  channel  areas,  20  genera  were  identified; 

15  were  identified  from  side  channel  areas. 

In  addition  to  a  more  diverse  zooplankton  fauna,  higher 
densities  of  zooplankton  were  observed  in  main  channel  areas 
(.Appendix  C,  Table  5).  Of  the  mean  total  density  (30.6/liter)  of 
zooplankton  associated  with  main  channel  areas,  over  50  percent  were 
represented  by  Copepoda.  Rotifera  accounted  for  40  percent,  and 
Cladocera  accounted  for  five  percent  of  the  total  density.  Zoo¬ 
plankton  were  less  abundant  among  side  channels.  The  mean  total 
density  of  zooplankton  was  21. 5 /liter.  As  was  observed  for  main 
channel  areas,  the  dominant  group  was  Copepoda,  which  accounted 
for  about  50  perce  t.  Rotifera,  however,  were  more  abundant  in 
side  channels  tha’  In  main  channels,  accounting  for  almost  43  per¬ 
cent  of  the  total  a^nsity.  Cladocera  accounted  for  the  remaining 
seven  percent . 

d .  Benthos . 

(1)  Mississippi  River.  Benthic  organisms  were  collected 
from  the  four  major  habitats.  Of  the  four  habitats  studied,  the 
greatest  number  of  different  genera  (69)  were  collected  among  river 
border  areas  (Appendix  C,  Table  8).  Fifty-nine  genera  were  iden¬ 
tified  from  side  channels,  56  from  dike  areas,  and  39  from  the 
main  channel. 
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Side  channels  of  the  Mississippi  River  supported  the 
highest  densities  and  diversity  of  benthic  organisms  of  all  habitats 
sampled  (Appendix  C,  Table  3).  Based  on  the  mean  total  density 
(951. 3/m^)  and  mean  species  diversity  calculated  over  sampling 
periods,  aquatic  Insecta  and  OlLgocliaeta  accounted  for  55  and  42 
percent,  respectively.  Gastropoda.  Crustacea,  Hirundinea,  ‘.’ematoda, 
and  Pelecypoda  were  represented,  although  tiieir  iliundana-*  ■.■••as  ''mail. 

Dike  areas  supported  the  next  liighest  densities  and  species 
diversity  of  benthic  organisms  (Appendix  C,  Table  9).  Based  on 
samples  collected  in  July  and  September  1974,  the  mean  total  density 
was  694.7''m“  and  mean  species  diversity  was  1.82.  As  they  had  in 
the  side  channels,  Insecta,  representing  55  percent  of  the  total, 
and  Oligochaeta,  representing  43  percent,  numerically  dominated  all 
other  groups  in  the  dike  area.  Palecypoda,  Gastropoda,  and 
'rustac?a  tombined  accounted  for  the  remaining  two  percent. 

River  border  areas  sampled  for  benthos  showed  similar 
"r,:..  to  th^i‘  .'b'Crved  fcr  side  channels  and  ^ike  areas.  Major 
T-'up  ranresented  in  the  samples  were  Insecta  and  Oligochaeta 
■  t  ind-'  .  Icb :  e  10).  However,  these  groups  were  not  so  evenly 
.  Is  tricuted  a.s  was  observed  for  side  channels  and  di^e  areas. 

'.h,.cjc  ■■■  perc'n:  .if  the  mean  total  density  (539.3/m~)  were 
represented  by  Insecta.  Oligochaeta  accounted  for  10  percent  of 
the  total  density.  Mean  species  diversity  was  1.58.  No  representative 
of  Crustacea  or  Gastropoda  were  identified  from  the  samples  analyzed. 

The  main  channel  area  of  the  Mississippi  River  supported 
the  lowest  benthos  densities  of  the  habitats  sampled.  As  stated 
aarlier,  the  lowest  diversity  was  also  observed  for  this  habitat. 

Mean  tot.il  density  was  154.8/m“  and  mean  species  diversity  was 
1.31.  Only  four  groups  of  organisms  were  represented  in  the  samples 
(.Appendix  C,  Table  4) .  Insecta  accounted  for  90  percent  of  the 
mean  total  density;  Oligochaeta  made  up  about  nine  percent.  Pele- 
:ypoda  and  Gastropoda  together  accounted  fcr  less  than  one  percent  of 
the  mean  density. 

(2)  Illinois  River.  The  same  four  habitats  that  were 
sampled  for  benthos  in  the  pool  areas  of  the  Mississippi  River 
were  also  sampled  in  the  Illinois  River  during  July  and  September 
1974.  Fifty-two  genera  were  identified  from  river  border  areas, 

31  from  side  channels,  22  from  the  main  channel,  and  18  from  dike 
areas  (Appendix  C,  Table  8).  This  trend  was  similar  to  the  one 
observed  for  the  Mississippi  River,  except  that  for  the  Illinois 
River,  fewer  genera  were  identified  from  dike  areas  rather  than 
from  the  main  channel. 

The  one  dike  area  sampled  for  benthic  organisms  in  the 
lower  80  miles  of  the  Illinois  River  yielded  the  highest  density 
of  benthos  of  the  habitats  sampled.  It  should  be  pointed  out 
that  the  results  based  on  such  a  small  sample  size  may  not  be 
representative.  Dikes  are  not  a  characteristic  feature  of  this 
reach  of  the  Illinois  River  and  make  up  only  2.1  percent  of  the  ^ 
total  area.  Almost  76  percent  of  the  mean  total  density  (873.0/m~) 


associated  with  this  dike  area  was  represented  by  Oligochaeca 
(Appendix  C,  Table  11.  Mean  species  diversity  was  2.57,  second 
only  to  •’ide  channels.  Only  two  other  groups  were  collected 
in  the  samples;  Insecta,  which  accounted  for  19  percent,  and 
Pelecypoda,  which  accounted  for  about  five  percent. 

Side  channel  habitats  sampled  in  the  riiinois  River 
were  ranked  second  in  terms  of  diversity  and  abundance  or  benthos 
genera  identified  and  first  with  respect  to  species  diversity. 

Mean  total  density  was  747. 7 and  mean  species  diversity  was 
2.87.  Like  river  border  areas,  the  same  three  groups  or 
organisms  represented  in  the  samples  followed  the  same  order  of 
abundance.  Oligociiaeta  made  up  62  percent  of  the  total, 

Insecta  20  percent,  and  Pelecypoda  about  nine  percent  (Appendix  o, 
Taole  6) . 

Six  major  groups  of  benthic  organisms  were  identified 
fr'a  samples  collected  from  the  river  border  areas  (.Appendix  C, 
ra.,..e  12,'.  The  mean  total  densitv,  based  on  Che  Julv  and 
September  samples,  was  551.3/m“  and  the  mean  species  diversity 
was  2.32.  Insecta  accounted  for  50  percent  of  the  total, 

Oligochaeta  made  up  about  36  percent,  and  Pelecypoda  accounted 
for  14  percent.  Other  groups  which  occurred  among  river  border 
areas  but  which  were  not  found  in  either  dike  areas  and  side 
channels  included  Hirudinea,  Crustacea,  and  Turbellaria. 

The  abundance  and  diversity  of  benthic  organisms  was 
lowest  in  the  main  channel  habitat  of  both  rivers.  Mean  total 
density  among  main  channel  areas  of  the  Illinois  River  was 
85.7/m'^  and  mean  species  diversity  was  1.22,  (  Appendix  C, 

Table  5).  As  was  observed  for  dike  areas  and  side  channels,  only 
Oligochaeca,  Insecta,  and  Pelecypoda  were  represented  in  samples 
collected  from  the  main  channel.  However,  in  contrast  to  what 
was  observed  in  the  two  habitats  mentioned  above,  Insecta  was 
the  numerically  dominant  group  (65  percent!.  Oligochaeta 
accounted  for  22  percent,  while  Pelecypoda  contributed  about  13 
percent  of  the  total  density.  A  list  of  the  type  and  distribution 
of  mussels  collected  by  Scarrett  (1971)  in  the  lower  Illinois  is 
shown  in  Table  48  (Appendix  C) .  Table'  49  (Appendix  C)  lists 
those  species  recorded  since  1870. 

e.  Commercial  Importance  of  Mussels.  The  shellfish  resource 
of  the  Upper  Mississippi  River  and  Lower  Illinois  River  have  been 
largely  unexploited  since  the  1920''s,  when  the  market  for  pearlshell 
buttons  disappeared.  Ir  the  late  1960's,  some  southern  companies 
dealing  in  mussel  shell  and  shell  products  set  up  commercial  opera¬ 
tions  on  the  Upper  Mississippi  River.  This  was  caused  mainly  by 
the  market  demand  for  shells  by  the  Japanese  pearl-culture  industry. 
Pearl  culturlists  have  found  that  a  calcareous  nucleus  inserted 
into  the  oyster  is  the  best  material  to  use  for  a  pearl  to  form  a- 
round.  Mussels  that  have  massive  shells  are  the  most  desirable, 
such  as  Amblema,  Quadrula,  Pleurobema,  and  Meyalonais  which  are 
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found  in  Che  Mississippi  and  Illinois  Rivers.  Most  of  Che  mussel 
shells  companies  chac  operated  on  Che  two  rivers  were  from  Tennessee 
and  Alabama  where  mussel  populaclons  were  depleted  to  an  extent  that 
shells  became  scarce  and  prices  rose. 

A  boat  equipped  with  three  20-foot  crowfoot  brails  and  two 
men  can  cake  up  to  a  con  of  clams  per  day,  but  the  average  Is  probably 
closer  to  800  pounds.  The  clams  are  cooked  in  large  vats  which 
separates  the  meat  from  the  shell.  Little  or  no  effort  is  spent 
on  searching  the  meat  for  pearls,  although  some  independent  clammers 
do  this.  At  present  the  shell  industry  has  declined  from  what  it 
was  in  the  late  1960 's. 

f.  Drift .  It  has  long  been  recognized  that  drift  orga¬ 
nisms  may  contribute  significantly  to  river  ecosystems.  Measure¬ 
ments  of  quantities  of  drifting  organisms  in  riverine  systems  have 
indicated  that  the  drift  component  is  important  as  food  items  for 
fish,  as  colonizers  of  previously  disturbed  substrates,  and  as  in¬ 
dicators  of  water  quality. 

Drift  has  been  shown  to  vary  with  seasons  (temperature) , 
time  of  day  flight  intensity),  and  life  history  and  morphological 
adaptations  of  the  species  involved.  It  has  also  been  hypothesized 
that  the  quantity  of  drift  is  related  to  production  in  the  stream. 

Inis  hypothesis  suggests  chat  the  drift  component  during  normal 
scream  flow  is  composed  of  "excess"  organisms  produced  on  the 
substrate. 

During  July  and  September  1974,  the  Waterways  Experiment 
Station  sampled  drift  during  24-hour  periods  in  a  side  channel 
and  main  river  channel  in  the  Mississippi  (river  mile  255.5)  and 
Illinois  Rivers  (river  mile  57.6). 

The  side  channel  station  sampled  in  the  Mississippi 
River  was  in  Westport  Chute,  about  three  miles  downstream  from  its 
head.  The  side  channel  station  sampled  in  the  Illinois  River  was 
about  1.4  miles  downstream  from  its  head  at  the  upper  end  of  Big 
Blue  Island, 

The  sampling  program  was  designed  to  establish  the  diel 
(24-hour)  variation  in  the  species  composition,  total  numbers, 
and  biomass  of  drift  organisms  passing  through  the  sampling  areas. 

Five  collections  during  a  24-hour  period  were  made  from 
both  the  main  channel  and  the  aide  channel  in  the  Mississippi 
River,  while  six  collections  were  made  in  the  Illinois  River  during 
both  sampling  periods. 

An  attempt  was  made  to  sample  both  side  channel  and  main 
channel  stations  at  equal  times  of  the  day  and  night  to  insure 
comparability  of  data.  From  the  data  collected,  comparisons  of 
numbers  and  biomass  as  well  as  the  quality  or  species  composition 
of  the  drift  were  made.  These  data  are  presented  in  Appendix  C, 

Tables  13  through  20. 


90 


t 


(1)  Mississippi  River  (Main  Channel).  During  both  sampling 
periods  the  quality  and  quantity  of  the  drift  varied  with  time 
of  sampling.  In  July,  Che  samples  were  characterized  by  a  greater 
variety  of  organisms,  Including  Odonata,  amphlpods,  snails,  hemlp- 
terans,  beetles,  and  larval  fishes  which  were  not  found  in  September 
(Appendix  C,  Tables  13  and  15).  Mayflies  dominated  all  other 
forms  in  terms  or  total  numbers  and  biomass  in  the  July  samples 
However,  in  the  September  collections,  caddisflies  accounted 
for  most  of  the  total  drift  by  numbers  and  biomass.  This  difference 
is  probably  related  to  the  different  life  cycles  of  these  two  major 
groups. 


While  the  diversity  of  total  drift  during  the  24-hour 
period  was  greater  in  July,  total  numbers  and  biomass  of  drift 
organisms  captured  were  about  twice  as  high  in  September.  Only 
in  the  main  channel  of  the  Mississippi  River  was  this  relationship 
observed. 


(2)  Mississippi  River  (Side  Channel) .  Similar  to  the 
observation  made  in  the  main  channel,  there  was  a  greater  diversity 
organisms  collected  from  side  channels  during  July  than  in  Septem¬ 
ber  (Appendix  C,  Tables  14  and  16).  The  total  collections  contained 
representatives  of  the  same  groups  found  in  the  main  channel. 
Mayflies  were  most  abundant  during  July,  and  caddisflies  were 
collected  in  greatest  numbers  during  September. 

During  July,  total  numbers  and  biomass  were  five  times 
greater  than  those  represented  by  the  September  samples.  Clado- 
cerans,  most  important  (numerical  and  biomass)  group  found  in 
July,  were  replaced  by  midges  C numbers)  and  mayflies  (biomass)  in 
September.  As  observed  in  the  main  channel  habitats,  the  major 
component  of  the  drift  occurred  during  the  hours  of  darkness. 

The  primary  difference  between  the  two  habitats,  based 
cn  a  gross  comparison,  is  that  during  the  July  sampling  period, 
the  side  channel  yielded  about  three  times  the  quantity  (both 
numbers  of  organisms  and  biomass)  as  the  main  channel.  During 
the  September  sampling  period,  the  main  channel  yielded  greater 
numbers  and  biomass  than  did  the  side  channel.  Differences  of 
these  types  are  difficult  to  explain,  but  they  probably  are 
related  to  differences  in  flow  rates. 

(3)  Illinois  River  (Main  Channel) .  The  difference  in  the 
numbers  of  major  groups  represented  in  collections  during  the  24- 
hour  sampling  periods  during  both  months  was  not  as  large  in  the 
Illinois  River  as  the  Mississippi  River  main  channel  (Appendix  C, 
Tables  17  and  19) .  Three  orders  of  larval  fishes  were  the  only 
major  groups  found  in  July  that  were  not  found  during  September. 
Total  biomass  and  total  numbers  of  organisms  collected  in  July  were 
four  and  ten  times  greater,  respectively,  than  in  September.  Of 
the  groups  represented  in  collections  during  both  periods,  the 
most  dramatic  change  was  associated  with  the  Cladocera.  The 
density  of  Leptodora  kindtil,  a  large  cladoceran,  approached 
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27,000/100  durltis  July.  During  September,  its  density  was 
recorded  as  1/100  m^. 

(4)  Illinois  River  (Side  Channel) .  Drift  samples  collected 
from  the  side  channel  station  during  July  represented  a  more  diverse 
assemblage  of  organisms  and  contained  greater  numbers  and  biomass 
than  did  those  samples  collected  for  September  (Appendix  C,  Tables 
15  and  20).  The  most  abundant  group  in  July  was  the  cladocerans. 
However,  mayflies,  caddisflies,  and  larval  fishes  were  comparable 

in  terms  of  biomass.  The  number  of  cladocerans  was  reduced  from 
a  total  of  6,000  per  24-hour  period  in  July  to  14  per  24-hour 
period  in  September.  Accompanying  this  reduction  in  abundance  of 
the  cladocerans  was  a  general  decrease  in  the  total  biomass  and 
tot^l  numbers.  The  only  group  to  increase  in  abundance  during 
lepcember  was  the  caddisflies. 

The  main  channel  habitat  was  characterized  by  considerably 
h -gher  total  numbers  of  drift  organisms  per  24-hour  period  in 
J^j.y  as  compared  to  the  side  channel.  Total  biomass  estimated  from 
each  habitat  was  similar.  Side  channel  and  main  channel  habitats 
'.'ere  more  similar  during  September  than  during  July. 

(5)  Conclusions.  Drift  organisms  are  significant  in 
both  the  Mississippi  and  Illinois  Rivers.  A  greater  percentage 

of  the  total  drift  occurs  during  the  hours  of  darkness.  The  drift 
was  greater  during  high  flow  than  during  average  flow.  This  differ¬ 
ence  could  be  related  to  the  life  histories  of  the  organisms 
as  well  as  to  physical  influences,  such  as  the  flow  of  water. 

No  oligochaetes  and  few  mollusks  were  observed  in  drift  samples. 

g.  Fish.  The  inventory  of  the  aquatic  communities 
conducted  by  the  Waterways  Experiment  Station  for  the  Upper  Missis¬ 
sippi  River  did  not  include  fish  collections.  Instead,  a  literature 
survey  was  conducted  to  obtain  available  references  which  would 
provide  pertinent  fishery  data  for  the  study  area.  Concurrently, 

Dr.  Richard  Sparks,  Illinois  Natural  History  Survey,  conducted 
an  electrofishing  survey  of  the  lower  80  miles  of  the  Illinois 
River  (Sparks,  1974).  The  primary  objective  of  Sparks'  study 
was  to  provide  an  estimate  of  the  relative  abundance  and  to  deter¬ 
mine  species  composition  of  fish  populations  in  the  Lower  Illinois 
River.  The  Illinois  Natural  History  Survey  has  been  actively  engaged 
in  electrofishing  surveys  of  the  Illinois  River  for  many  years. 

Data  collected  in  1974  have  been  evaluated  with  reference  to 
historical  data  dating  back  to  1959. 

Pertinent  documents  published  prior  to  the  construction 
of  the  series  of  locks  and  dams  deal  primarily  with  the  entire 
Illinois  and  Mississippi  Rivers  or  with  specific  sections  within  the 
rivers.  Much  of  the  recent  literature  has  included  information 
about  specific  navigation  pools.  For  this  environmental  statement 
the  discussion  is  directed  toward  a  consideration  of  (1)  the 
entire  upper  reaches  of  both  rivers  (from  St.  Louis,  Missouri, 
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to  Minneapolis,  Minnesota,  on  the  Mississippi  River;  and  from 
Grafton,  Illinois,  to  Chicago,  Illinois,  on  the  Illinois  River) 
and  (2)  navigation  Pools  24,  25,  and  26  on  the  Mississippi  River; 
and  the  lower  80  miles  of  the  Illinois  River.  The  commercial 
fishing  statistics  were  taken  from  the  Annual  Proceedings  of  the 
Upper  Mississippi  River  Conservation  Committee  (UMRCC)  (1948-1974). 


(1)  Species  Composition.  The  Keokuk  Dam,  located  or.  the 
Mississippi  River  at  river  mile  364.3,  was  contructed  by  a  private 
power  company  in  1913.  Prior  to  the  construction  of  this  dam, 
there  were  no  permanent  barriers  across  the  Mississippi  River. 


Following  completion  of  Keokuk  Dam,  the  U.S.  Bureau  of 
Fisheries  and  Wildlife  (now  U.S.  Fish  and  Wildlife  Service)  inti- 
tiated  a  study  to  determine  what  effect  the  dam  had  on  the, upstream 
migration  of  fish.  Results  of  the  study  indicated  that  the  dam 
formed  a  barrier  to  extensive  upstream  migration  of  the  following 
fishes;  American  eel  (.Anguilla  rostrata) .  buffalo  (Icitobus  sp.)  , 
carp  (Cyprlnus  carpio) .  catfish  (Ictalurus  sp.).  freshwater 
drum  (Aplcdinotus  grunniens).  Alabama  shad  (Alosa  alabamae) .  paddle- 
tish  (Polvcdon  spathula) ,  sauger  (Stlzostedion  canadense) ,  shortnose 
gar  (Leplsosteus  platostomuj  ;  shovelnose  sturgeon  (Scaphirhynchus 
platorynchus)  ,  and  skipjack  herring  (.Alosa  chrysochloris)  .  In 
all  probability,  spawning  of  at  least  three  species,  the  blue 
sucker  (Cycleptus  elongatus),  Alabama  shad,  and  skipjack  herring, 
has  been  impaired  (Carlander,  1954).  No  reference  was  made  by 
Carlander  regarding  who  other  species  were  not  affected. 

The  species  composition  has  changed  significantly  since 
the  1880 's.  Appendix  C,  Table  21  is  a  current  list  of  the  most 
common  species  associated  with  navigation  Pools  24,  25,  and  26 
of  the  Mississippi,  and  the  lower  80  miles  of  the  Illinois  River. 
From  a  comparison  of  recent  studies  with  those  conducted  before 
1908,  it  appears  that  18  species  of  fish  have  disappeared  from 
the  Illinois  River  (Mills,  1966).  Carlander  (1954)  noted  that 
several  species  of  fish  have  completely  or  almost  completely 
disappeared  from  the  Upper  Mississippi  River  commercial  catch 
since  the  1890's.  These  fish  species  include  the  following: 
walleye  (Stlzostedion  vitreum) ,  sauger,  yellow  perch  (Perea 
flavescens) ,  white  bass  (Mo rone  chrysops) ,  yellow  bass  (Mo rone 
mississippiensis ) ,  sturgeon,  paddlefish,  and  American  eel. 

Increased  turbidity,  sedimentation,  chronic  pollution,  reduced 
habitat  and  food  organisms,  construction  of  dams  and  impoundments, 
and  drainage  of  bottomlands  are  thought  to  be  important  factors 
contributing  to  the  disappearance  of  certain  commercial  fish 
species  (Mills,  1966;  Smith,  1971).  .Also,  fishing  regulations 
have  changed,  eliminating  some  species  from  the  consnercial  catch. 


(2)  Sport  Fishery.  A  number  of  major  habitat  types 
potentially  provide  the  sport  fisherman  opportunity  for  catching 
fish.  These  include:  main  channel,  river  border  area,  dike  areas, 
side  channels,  bottomland  lakes,  and  backwater  areas. 
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Tailwater  habitats  below  dam  structures,  backwater  areas, 
and  bottomland  lakes  adjoining  the  river  are  actively  used  by  sport 
fishermen  (Bamickol,  ^al.,  1951).  Bamickol,  et  £l.,  (1951)  indi¬ 
cated  that  numbers  of  sportfish  are  greater  in  the  upper  end  of 
navigation  pools  and  in  side  channel  areas  than  in  other  habitats. 
Bertrand,  ^  al.,  (1973)  found  greater  numbers  of  sportfish  in  the 
side  channel  areas  than  in  the  other  habitats. 

The  WES  study  indicated  that  side  channel  and  river  border 
areas  characteristically  have  a  more  diverse  species  composition  than 
main  channel  areas.  For  example,  Ragland  (1974)  observed  that  fish 
species  more  commonly  associated  with  the  side  channels  included; 
bigmouth  buffalo  (Ictiobus  cyprinellus) .  black  crappie  (Pomoxis 
nisromaculatus) ,  bluegill  (Lepomis  macrochirus) ,  bowfin  (Amia  calva) , 
carp,  gizzard  shad  (Dorosoma  cepedianum) ,  largemouth  bass  (Micropterus 
salmoides) ,  shortnose  gar,  and  white  bass.  Ragland  (1974)  noted  that 
species  such  as  freshwater  drum  and  sauger  appeared  to  prefer  the  river 
border  areas.  However,  Ragland's  study  was  not  conducted  in  the  project 
area  and  tiierefore  the  results  from  that  study  as  they  apply  to  the  pro¬ 
ject  area  have  not  been  verified. 

The  sport  fishery  in  the  Illinois  River  has  generally  declined 
fr-m  pre-1900  levels.  This  decline  is  attributable  to  a  loss  of  habitat 
.•'.c  increased  pollution.  Habitat  was  lost  in  some  areas  through  leveeing 
..iQ  braining  of  bottomland  areas  in  the  1920' s  and  by  siltation  in 
ocher  areas.  Siltation  has  resulted  in  undesirable  habitat  modifica¬ 
tion  as  well  as  habitat  reduction  (Sparks,  1974). 

(3)  Cotmnercial  Fisheries.  The  commercial  fishery  of  the 
Mississippi  River  is  essentially  based  on  four  groups  of  fish:  carp, 
buffalo,  catfish,  and  freshwater  drum  (Sullivan,  1971).  Commercial 
fishing  records  in  the  Upper  Mississippi  River  date  back  to  1869  (Car- 
lander,  1954).  The  most  pronounced  change  in  the  fishery  has  been  the 
change  in  abundance  of  various  fish  species.  According  to  Carlander 
(1954),  the  commercial  harvest  of  carp,  a  species  which  was  not  present 
in  the  river  before  1800,  increased  significantly  during  the  early 
twentieth  century.  For  the  present  study,  analysis  of  commercial  fish¬ 
ing  statistics  for  Pools  24,  25,  and  26  indicate  that  carp  represented 
approximately  38.5  percent  of  the  total  commercial  catch  based  on  data 
from  1953-1973  (Appendix  C,  Table  22).  In  1894,  buffalo  comprised  about 
43  percent  of  the  total  poundage.  The  ratio  of  buffalo  to  carp  at  this 
time  was  12:1.  By  1899,  the  ratio  of  carp  to  buffalo  was  about  1:1  (Car¬ 
lander,  1954).  A  3:1  ratio  for  carp  to  buffalo  essentially  was  constant 
from  1922  to  1954  (Carlander,  1954).  Based  on  UMRCC  statistics,  the  ratio 
of  carp  to  buffalo  within  the  study  areas  has  been  approximately  1.5:1 
from  1953  to  1973  (Appendix  C,  Table  22). 

All  major  commercial  species  have  exhibited  fluctuating 
harvest  trends  throughout  the  20-year  period  1953-1973,  which  is 
characteristic  of  most  fish  populations  (Appendix  C,  Figures  1 
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through  4),  Carp  have  varied  from  approximately  222,000  pounds 
(in  1953)  to  approximately  652,000  pounds  (in  1965),  yielding  an 
average  yearly  catch  of  377,000  pounds.  Buffalo  have  varied  from 
approximately  155,000  pounds  (in  1953)  to  approximately  370,000 
pounds  (in  1955),  yielding  an  average  yearly  catch  of  239,500  pounds. 

Data  for  catfish  indicate  a  range  from  approximately  84,000  pounds 
(in  1973)  to  305,000  pounds  (in  1964),  yielding  an  average  yearly 
catch  of  181,100  pounds.  The  harvest  of  freshwater  drum  varied  from 
77,000  pounds  (in  1963)  to  197,000  pounds  (in  1955),  averaging 
148,000  pounds  annually.  There  appears  to  be  no  direct  correlation 
among  the  four  species  regarding  the  fluctuating  trends. 

2.2.2  TERRESTRIAL  COMMUNITIES 

2. 2. 2.1  Vegetational  Communities 

A  total  of  324  terrestrial  plant  species  in  80  families 
were  .  served  during  1974  in  the  project  area  by  Klein,  et  al. , 

\L975).  Voucher  specimens  were  deposited  in  the  herbarf.um  of  the 
Missouri  Botanical  Garden  and  the  list  is  reproduced  here  in  Appendix 
0,  .-able  23. 

Plant  communities  are  usually  described  on  the  basis  of  their 
species  composition  and  the  relative  contributions  of  these  species  to 
the  community.  Many  quantitative  measures  such  as  cover,  frequency, 
density  and  basal  area  can  be  used  to  determine  the  importance  of  a 
species  to  a  particular  conmunity.  Cover  was  selected  as  the  im¬ 
portant  parameter  in  this  study  area  because  it  was  appropriate  to 
•■he  objectives  of  the  study  and  because  it  was  an  easily  applied, 
reliable  measure  (Klein,  et  al.,  1975), 

Cover  class  data  were  obtained  from  forest  stands  within  the 
project  area  and  quantitative  data  were  gathered  from  old  field  and  wet¬ 
land  islands.  The  locations  of  stands  are  indicated  in  Figure  2-17. 

Old  field  and  wetlands  communities  and  forest  communities  were  recognized 
by  Klein,  et  al. ,  (1975).  Plant  communities  and  their  distribution  are 
indicated  in  Plate  4,  .A-D. 

2. 2. 2. 2  Vegetation  Types 

a.  Nonforest--old  fields.  Cultivated  lands  which  have  been 
abandoned  develop  old  field  communities.  These  were  not  numerous  in  the 
study  area  but  are  important  because  they  are  a  starting  point  for  second¬ 
ary  succession  and  because  they  are  an  important  wildlife  habitat. 

Seven  old  field  communities  on  the  floodplain,  including  one  on 
a  Pleistocene  terrace,  were  examined.  All  but  one  of  these  contained  tree 
species,  which  were  usually  less  than  two  meters  tall.  Herbs  were  common 
in  all  stands,  usually  with  cover  of  at  least  75  percent.  The  forbs  and 
graminoids  usually  reached  into  the  0.5  to  2  meter  class  and  were  common 
at  all  levels  to  the  ground. 
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Seventy-eight  species,  plus  eight  additional  taxa  identi¬ 
fied  to  genus  only,  were  collected  from  these  seven  sites.  Only 
eight  species  occurred  at  three  or  more  sites.  The  most  important 
species  were  cocklebur  (Xanthlum  spp.)  and  yellow  nut  grass 
(Cyperus  esculentus) .  each  of  which  had  a  cover  of  over  75  percent 
in  one  stand.  Next  in  importance  was  smartweed  (Polygonum  spp.). 

Five  species  were  found  in  old  fields:  £.  erectum,  P.  lapathlfolium, 
pensvlvanicum,  P.  perslcarla.  and  P.  punctatum.  The  cover  of 
smartweed  was  usually  low,  often  less  than  five  percent. 

Timothy  (Phleum  pratense)  was  common  at  two  sites,  including 
the  one  on  a  terrace,  and  was  found  less  abundantly  at  one  other 
site.  Swamp  milkweed  (Ascleplas  incarnate )  was  found  at  three 
sites  in  low  to  moderate  numbers.  .Morning  glory  (Ipomoea  spp.)  was 
found  at  as  many  as  three.  Water  parsnip  (Sium  suave)  was  the 
only  other  species  chat  was  found  at  as  many  as  three  sites, 
always  with  a  low  cover  value. 

Cottonwood  (Populus  deltoides)  was  the  most  common  tree 
species  found,  followed  by  willow  (Salix  spp.),  white  ash  (Fraxinus 
americana) ,  and  silver  maple  (.\cer  saccharinum) .  The  only  field 
cth  pin  oak  (Quercus  palustris)  was  the  terrace  site  and  the 
forests  on  these  sites  were  also  anomalous  (see  discussion  of  Oak- 
Hickory  Community) . 

Many  old  fields,  especially  along  the  Illinois  River,  were 
flooded  most  of  the  summer  (1974).  Four  of  these  were  examined 
for  successional  patterns.  The  primary’  invader  was  cocklebur  (Xanthium 
pensvlvanicum)  with  a  cover  greater  than  75  percent.  Smartweed 
(Polygonum  pensvlvanicum)  and  morning  glory  (Ipomoea  lacunosa)  were 
less  abundant.  Older  fields  with  trees  present  had  a  similar 
species  composition,  but  the  cover  of  cocklebur  was  not  as  high. 

Other  common  species  were  fog  fruit  (Lippia  lanceolate) ,  yellow  nut 
grass,  and  water  hemp  (Amaranthus  tamarlscinus) .  Trees  most 
commonly  found  were  cottonwood  and  silver  maple,  usually  occurring 
as  very  dense  stands  of  trees  one  to  two  meters  tall.  Willow 
and  buttonbush  (Cephalanthus  occidentalis)  were  found  in  fields 
located  close  to  the  river. 

b.  Nonforest — wetland  communities.  Wetland  may  be 
divided  into  three  major  groups  based  upon  their  physiognomy: 
forb  dominated,  graminoid  dominated,  and  those  dominated  by 
broadleaf  deciduous  trees. 

Four  forb-dominated  wetlands  were  quantitatively  sampled. 

One,  located  near  Pere  Marquette  State  Park,  exemplified 

the  physiognomic  changes  that  took  place  along  a  moisture  gradient. 

The  first  section  of  this  wetland  was  dominated  by  .American  lotus 
(Nelumbo  lutea) .  It  had  approximately  one  meter  of  standing 
water  in  it  on  the  day  examined  (27  September,  1974).  Lotus 
covered  an  estimated  75  percent  of  the  area  and  was  the  only 
common  species.  Big  duckweed  (Spirodela  polyrhiza)  and  pondweed 
(Potomogeton  pectinatus)  were  the  only  other  species  observed 
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in  this  stand.  Their  combined  cover  was  less  chan  five  percent. 

In  shallow  water  (less  than  10  centimeters) ,  mud  plaincain  (Heteran- 
thera  limosa)  was  found.  Adjacent  to  this  area,  an  arrowhead 
conanunity  (Sagittaria  latifolia  and  S^.  graminea)  was  sampled 
with  10  random  quadrats.  Total  cover  was  estimated  as  57  percent. 
The  second  most  important  species,  by  cover,  was  again  big 
duckweed  with  only  about  six  percent  cover.  Mo  ocher  .-pecies 
covered  as  much  as  five  percent  of  the  stand. 

Closer  to  shore,  grasses,  sedges,  and  snar tweed  replaced 
the  arrowhead.  Ricecut  grass  (Leersia  oryzoides)  and  yellow 
nut  grass  (Cyperus  esculentus)  were  the  dominant  species.  '.’rim- 
rose  (Jussiaea  repens)  was  also  common. 

The  successional  pattern  indicated  that  eventuall;.'  the 
Ictus  community  will  be  replaced  by  Che  arrowhead  community  which 
in  turn  will  be  supplanted  by  the  graminoid  community. 

A  similar  pattern  was  found  in  a  wetland  on  Pharrs  Island. 
To  demonstrate  the  species  gradient,  atransect  was  run  from  the 
edge  of  a  forest  through  a  marsh  until  the  vegetation  ceased  to 
change  in  open  water  (a  distance  of  about  35  meters).  The  first 
23  meters  of  the  transect  were  quite  muddy.  Tall  white  aster 
(.Aster  simplex)  was  the  dominant  herb.  The  most  notable  vege¬ 
tation  change  through  the  transect  was  Che  gradually  increasing 
abundance  of  arrowhead  from  Che  shore  to  the  end  of  the  transect. 

In  Che  first  10  meters  of  the  transect,  arrowhead  had  a  mean 
cover  of  only  one  percent  (70%  frequent,  i.e. ,  occurred  in  70 
percent  of  the  quadrats).  In  the  following  10  meters,  its  cover 
increased  slightly  to  five  percent  (90%).  In  the  third  10  meter 
segment,  its  cover  averaged  seven  percent  (10%  frequent).  In 
Che  final  five  meters,  the  cover  of  arrowhead  averaged  43  per¬ 
cent  (100%  frequent). 

The  last  11  meters  of  the  transect  had  15  cencimetCLS 
of  standing  water.  Lesser  duckweed  (Lemna  minor)  was  a  codominant 
in  Chase  quadrats.  Its  mean  cover  was  43  percent.  It  should  be 
noted  that  duckweed  is  a  floating  vascular  plant  and  thus  subject 
to  movement  by  wind.  Its  abundance  increased  markedly  in  the 
last  few  meters  of  the  transect.  Smartweed  (Polygonum  pensvl- 
vanicum)  was  rare  in  the  quadrats,  chough  a  large  patch  was 
found  just  to  the  side  of  the  transect.  Tree  seedlings  of  three 
species  (willow,  Salix  nigra;  silver  maple,  Acer  saccharinum; 
and  cottonwood,  Populus  deltoides)  were  present,  though  rare,  in 
the  transects,  suggesting  tree  invasion.  There  were  no  seed¬ 
lings  found  in  the  last  15  meters  (the  wettest)  of  the  transect. 

In  fact,  only  three  species  were  found  in  these  last  15  meters, 
arrowhead,  duckweed,  and  smartweed  (Polygonum  punctatum) .  The 
latter  occurred  in  only  one  of  these  quadrats  with  a  cover  of 
five  percent. 
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At  the  end  of  the  transect  lay  an  open  water  community 
dominated  by  American  lotus.  There  was  approximately  1.3  meters 
of  standing  water  in  this  community  at  the  time  of  study.  The 
total  estimated  cover  was  40  percent. 

A  drier  wetland,  sampled  on  the  Clarence  Cannon  Wildlife 
Refuge,  was  dominated  by  forbs  and  grasses.  This  area  (in  "old 
goose  pasture"),  according  to  the  refuge  manager,  is  manipulated 
by  pumping  of  water  to  promote  the  growth  of  smartweed  (Polvgonum 
coccineum)  and  wild  millet  (Echinochloa  crus-galli) .  These  were 
the  most  important  species,  with  smartweed  providing  13  percent 
of  the  cover  (55%  frequent)  and  wild  millet  providing  an  estimated 
10  percent  cover  (95%  frequent).  This  vegetation  probably  repre¬ 
sents  a  successional  stage  following  the  arrowhead  community. 

Another  wetland  area,  located  at  Marais  Temps  Clair, 
was  sampled.  It  was  dominated  by  rice  cut  grass  (Leersia  oryzoides). 
Ri'e  cut  grass  had  a  mean  cover  value  of  d3  percent  (100%  frecuent; 
pro-.  *dir.g  most  of  the  total  stand  cover  (91%).  Wild  millet 
::.c.~ inc cn.xoa  c rus-gall i )  was  the  second  most  common  species  wit.h  a 
near,  cover  of  only  five  percent,  whereas  smartweed  (Polygonum 
pers^caria)  nad  a  cover  of  four  percent  (70%  frequent). 

The  final  wetland  area  sampled  was  located  in  the  Mark 
Twain  National  Wildlife  Refuge.  This  wetland  had  a  dense  herbaceous 
stratum  but  also  had  a  number  of  young  trees.  It  was  being 
invaded  by  two  woody  species,  buCtonbush(Cephalanthus  occidentalis) , 
and  black  willow  (Salix  nigra) .  The  most  important  herb  was  yellow 
nut  grass  (Cyperus  esculentus)  with  a  mean  cover  of  14  percent 
(75%  frequent).  The  second-ranked  herb  (by  cover)  was  smartweed 
(Polygonum  coccineum)  with  an  estimated  cover  of  15  percent,  but 
a  relatively  low  frequency  value  of  35  percent.  Cocklebur  (Xanthiun 
pensylvanicum)  had  a  cover  value  of  11  percent,  but  was  nearly 
twice  as  common  as  smartweed  with  a  frequency  of  65  percent. 

Dodder  (Cuscuta  sp.),  a  vascular  plant  which  parasitizes  other 
plants,  was  common  (70%  frequent),  but  its  importance  is  probably 
minimal  since  its  cover  was  estimated  as  only  two  percent,  Rice  cut 
grass  (Leersia  orvzoides)  was  another  important  species  with  a 
mean  cover  of  seven  percent  and  a  frequency  of  48  percent.  Tall 
white  aster  (Aster  simplex)  was  the  only  other  important  species 
with  a  mean  cover  of  15  percent  and  a  frequency  of  55  percent. 


c.  Forest — willow  community.  Willow  communities  occur 
most  often  as  narrow  bands  along  river  banks  and  sloughs  on  the 
Mississippi  and  especially  on  the  Illinois  River.  They  are  also 
found  on  the  developing  ends  of  growing  islands,  which  have 
very  sandy  soil  and  are  subject  to  frequent,  prolonged  periods 
of  flooding.  The  importance  of  the  willow  community  is  its 
pioneering  ability.  As  willows  invade  new  land,  they  slow  flood 
waters,  causing  them  to  deposit  their  sediment  load,  thus  building 
land . 


The  willow  community  was  comprised  principally  of  three 
species:  black  willow  (Salix  nigra) .  sandbar  willow  (S_.  interior) . 
and  S^.  rigida.  Sandbar  willow,  a  small  tree  which  usually  does 
not  grow  over  seven  meters  tall,  is  a  primary  colonizer  of  sand 
flats,  particularly  along  the  Illinois  River.  It  is  immediately 
followed  by  black  willow  and  Salix  rlgida.  giving  a  banded  appear¬ 
ance  to  the  forests  along  river  banks  and  on  islands. 

Young  willow  stands  are  often  very  dense,  and,  for  the 
first  eight  to  ten  years,  the  stand  is  comprised  exclusively  of 
willows.  Most  stands  are  even-sized.  At  five  years  they  are 
2.5  to  3  meters  tall  with  a  dbh  (diameter  breast  height)  of  about 
10  centimeters.  Willows  are  very  shade  intolerant  and  as  the 
stand  matures  they  are  replaced  by  cottonwood  and  silver  maple. 

Mature  willow  stands  are  comprised  of  trees  usually 
ranging  from  10  to  20  meters  in  height  and  the  typical  range  of 
cbh  is  from  five  to  20  centimeters.  Vegetative  cover  gradually 
aecreases  toward  the  ground  level,  where  it  is  usually  only  a 
few  percent. 

In  the  10  stands  of  willow  community  which  were  examined, 
a  total  of  22  woody  species  were  collected.  Thirteen  of  these, 
including  a  group  of  planted  bald  cypress  (Taxodium  distichum) , 
occurred  in  only  one  or  two  stands.  Swamp  privet  (Forestiera 
acuminata)  and  buttonbush  (Cephalanthus  occidentalis)  were  the 
next  most  common  trees,  each  occurring  in  approximately  one-half 
of  the  sites.  Their  cover  values  were  always  less  than  25  percent 
and  usually  less  than  five.  Box  elder  (Acer  negundo)  and  ash 
(Fraxlnus  spp.)  were  each  occasional  species  with  less  than  five 
percent  cover. 

Climbers  were  uncommon  and  rarely  had  a  cover  of  over 
one  percent.  Wild  grape  (Vitis  spp.)  and  trumpet  creeper  (Campsis 
radicans)  were  the  most  common  vines.  Similarly,  the  herbaceous 
cover  was  usually  less  than  five  percent.  Smar tweed  (Polygonum 
spp.)  and  arrowhead  (Sagittaria  latifolla)  were  the  only  common 
herbs,  and  they  were  collected  in  approximately  one-half  of  the 
stands.  Fog  fruit  (Lippia  lanceolata)  and  yellow  nut  grass 
(Cyperus  esculentus)  were  not  found  in  many  stands  but  were 
common  in  some.  No  other  herbs  were  common,  though  a  total  of 
33  species  was  collected. 

d.  Forest — silver  maple-cottonwood  community.  The 
most  extensive  forest  community  along  the  Mississippi  and  Illinois 
Rivers  is  the  silver  maple-cottonwood  (Acer  saccharinum  -  Populus 
deltoides) ,  which  usually  occurs  interior  to  the  willow  bands . 

It  sometimes  borders  rivers  and  sloughs.  It  is  best  developed 
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on  the  unprotected  floodplain  where  It  flourishes  on  soils  varying 
from  sandy  to  silty  and  can  withstand  limited  annual  flooding, 
though  it  is  less  flood  tolerant  than  the  willow  community. 


'  ^ 


The  silver  maple-cottonwood  canopy  is  often  over  20 
meters  call  but  is  not  closed  at  this  height.  The  cover  above 
20  meters  is  usually  about  25  percent,  though  it  can  be  as  high 
as  75  percent.  Under  this  canopy  is  a  lower  stratum  mostly  of 
silver  maple,  10  to  20  meters  tall,  with  a  coverage  often  exceed¬ 
ing  75  percent.  Below  this,  Che  vegetative  cover  diminishes 
rapidly  toward  the  ground. 

This  community  is  dominated  by  silver  maple,  whose  cover 
often  exceeds  75  percent,  with  cottonwood  usually  contributing 
another  25  percent.  The  most  common  species  (i.e.,  occurring 
in  at  least  60  percent  of  the  sites  examined)  associated  with 
cottonwood  and  silver  maple  were  American  elm  (Ulmus  amer icana) , 
I'.ow  (Sal lx  spp.),  swamp  privet  (Forestiera  acuminata)  .  red 
ma.berry  (Morus  rubra),  pecan  (Carya  illlnoensis) ,  box  elder 
(Ac 2r  negundo ' .  and  ash  (Fraxinus  spp.).  The  cover  of  one  of 
these  species  was  rarely  greater  clian  25  percent.  Pin  oak 
(■/sercus  palustris)  occurred  in  about  25  percent  of  the  sites, 
nearly  always  with  a  cover  of  less  than  five  percent.  In  certain 
cases,  pin  oak  was  co-dominant  with  silver  maple,  but  these 
sites  are  discussed  separately  (see  Silver  Maple-Cottonwood-Pin 
Oak  Community). 

Vines  were  nearly  always  present,  but  their  cover  was 
low.  Wild  grape  (Vitis  spp.),  poison  ivy  (Rhus  radicans), 
trumpet  creeper  (Campsis  radicans),  and  catbriar  (Smilax  spp.) 
all  occurred  in  most  stands.  Virginia  creeper  (Parthenocissus 
quinquefolia)  was  found  in  only  about  15  percent  of  the  sites. 

It  appeared  to  be  more  important  in  the  drier  sites  of  the  flood- 
plains  . 


The  ground  cover  was  relatively  sparse,  covering  less 
than  25  percent  of  the  area  in  most  cases  and  often  less  than 
five  percent.  The  most  common  herbs  were  lizard's  tail  (Saururus 
cernuus) ,  tall  white  aster  (Aster  simplex) ,  stinging  nettle 
(Laportea  canadensis),  smartweed  (Polygonum  spp.),  and  arrowhead 
(Saglttaria  latifolla) . 

e.  Forest — silver  maple-cottonwood-pin  oak  community. 
Eight  sites  were  classified  as  transitional  between  the  silver 
maple-cottonwood  and  pin  oak  communities.  These  forests  were 
located  primarily  along  the  Mississippi  River  in  areas  bordering 
the  two  communities.  Dominance  was  shared  by  silver  maple  and  pin 
oak,  with  cottonwood  a  less  important  member  of  the  community. 
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The  physiognomy  of  this  community  was  similar  to  the 
silver  maple-cottonwood.  Some  trees  exceeded  20  meters  in  height, 
but  their  cover  was  low.  Below  this,  the  10-  to  20-meter  class 
formed  a  continuous  canopy  cover.  Between  five  and  10  meters, 
the  cover  was  usually  less  than  25  percent.  Forbs  and  graminoids 
were  not  abundant,  while  vines  varied  from  uncommon  to  abundant. 

The  species  composition  of  this  community  was  generally 
more  similar  to  the  pin  oak  forest  than  to  the  silver  maple- 
cottonwood.  These  forests  generally  had  many  common  tree  species 
and  few  rare  ones.  Silver  maple  and  pin  oak  were  the  dominants, 
frequently  with  a  cover  of  approximately  25  percent  for  each 
species.  Cottonwood  wa.s  much  less  common  and  was  found  in  only 
60  percent  of  the  sites,  with  cover  ranging  from  less  than  one 
to  25  percent.  Ash  (Fraxinus  spp.),  sugarberry  (Celtis  laevigata) , 
bey  elder  (Acer  negundo) ,  deciduous  holly  (Ilex  decidua) ,  willow 
(S allx  spp.),  American  sycamore  (Platanus  occldentalis) ,  red 
T.uJ berry  (Morus  rubra) ,  and  roughleaf  dogwood  (Cornus  drummondi) 
were  all  common. 

The  vines,  observed  in  most  other  forests  in  the  study 
area,  included  poison  ivy  (Rhus  radicans) ,  wild  grape  (Vitis 
spp.),  trumpet  creeper  (Campsis  radicans) .  and  catbriar  (Smilax 
spp.).  Virginia  creeper  (Parthenocissus  quinquefolia)  was  found 
in  approximately  40  percent  of  the  stands,  always  with  a  low 
cover  value.  As  with  the  other  communities,  there  were  few  common 
herbs.  Only  two,  lizard's  tail  (Saururus  cernuus)  and  smar tweed 
(Polygonum  spp.),  were  found  in  as  many  as  25  percent  of  the 
sites  examined.  Tall  white  aster  (Aster  simplex),  which  was  the 
second- ranked  herb  in  the  silver  maple-cottonwood  community, 
was  found  at  only  one  site  and  had  a  very  low  cover  value.  The 
most  common  herbs  in  the  pin  oak  community  except  for  smartweed, 
were  absent  in  this  community. 

f.  Forest — pin  oak  community.  Pin  oak  forests  were 
most  common  on  the  protected  floodplain  of  the  Mississippi  River, 
though  they  were  occasionally  found  in  unprotected  areas  as  well. 
They  were  found  to  be  more  common  in  the  southern  part  of  the 
study  area.  Pool  26,  than  farther  north. 


The  physiognomy  of  the  pin  oak  community  was  similar 
to  the  silver  maple-cottonwood  type  described  earlier.  The 
tallest  trees  reached  over  20  meters  in  height  and  formed  an  open 
canopy  with  about  25  percent  cover.  A  lower  stratum  in  the  10- 
to  20-meter  class  was  also  open,  usually  with  less  than  50  percent 
cover.  This  contrasts  with  the  silver  maple-cottonwood  community 
where  a  continuous  cover  was  present  at  this  height.  Below  10 
meters,  the  cover  gradually  decreased  toward  ground  level.  Small 
tree  seedlings  were  usually  found  (less  than  10  centimeters) 


in  pin  oak  forests,  which  contrasts  with  their  absence  in  the 
silver  maple— cottonwood  forests.  This  indicates  a  relative  absence 
of  ground  disturbance,  particularly  flooding. 

There  were  more  tree  species  in  the  pin  oak  community 
chan  in  the  silver  maple-cottonwood. 

Of  the  tree  species  in  the  pin  oak  community,  17  of  37 
were  found  in  at  least  one-half  of  the  sices.  This  indicates 
a  much  more  shared  dominance  in  the  pin  oak  forest.  The  more 
mesic  conditions  of  Che  pin  oak  habitat  probably  contributed  to 
greater  diversity. 

The  most  important  species  besides  pin  oak  were  silver 
maple  (Acer  saccharinum) ,  pecan  (Carya  illinoensis) ,  deciduous 
holly  (Ilex  decidua),  sugarberry  (Celtis  leavigata) .  ash  (Fraxinus 
'p.),  American  elm  (Ulmus  americana) .  and  red  mulberry  (Morus 
r -  ',ra) .  A’ot  only  were  these  species  present  in  most  of  the 
forests,  but  they  each  often  had  cover  values  ranging  up  to  25 
percent.  Many  other  species  were  often  present  but  rarely  provided 
as  much  as  five  percent  cover.  These  included  hackberry  (Celtis 
occidentalis) ,  hawthorn  (Crataegus  spp.),  honey  locust  (Gleditsia 
triacanthos) .  bur  oak  (Quercus  macrocarpa) .  persimmon  (Diospvros 
virginiana) ,  and  roughleaf  dogwood  (Cornus  drummondi).  Neither 
cottonwood  (Populus  deltoides)  nor  willow  (Sallx  spp.)  was  very 
common.  Cottonwood  occurred  in  approximately  one-half  of  the 
sites  and  willow  in  about  one-quarter.  Their  cover  values  were 
usually  less  than  five  percent. 

Vines  were  much  more  common  in  the  pin  oak  forest  than 
in  the  silver  maple-cottonwood  community.  Their  cover  values 
were  as  high  as  25  to  50  percent.  Poison  ivy  (Rhus  radicans) , 
trumpet  creeper  (Campsis  radicans),  wild  grape  (Vitis  spp.), 
catbriar  (Smilax  spp.),  and  Virginia  creeper  (Parthenocissus 
quinquef olia)  were  all  common.  Herbaceous  plants  were  more 
abundant  than  in  the  silver  maple-cottonwood  forest,  but  they  rarely 
covered  more  than  25  percent  of  the  ground.  Few  species  wt  e 
found  in  more  than  10  percent  of  the  sites  examined.  Giant 
ragweed  (Ambrosia  trifida),  smar tweed  (Polygonum  spp.),  yellow 
wood-r.orrel  (Oxalis  stricta) .  lizard's  tail  (Saururus  cernuus) , 
violet  (Viola  spp.),  and  tall  bellflower  (Campunula  americana) 
were  the  most  commonly  encountered  species. 

g.  Forest — oak-hickory  community.  Pleistocene  river 
terraces  were  found  above  the  confluence  of  the  Illinois  and  the 
Mississippi  Rivers  and  surrounding  Calhoun  Point.  Most  of  this 
land  was  cultivated,  but  a  few  small  forested  areas  remain. 

The  physiognomy  of  this  community  was  similar  to  that  of  the 
pin  oak  and  will  therefore  not  be  repeated  here.  Although  these 
forests  are  designated  as  oak-hickory  communities,  the  species 
composition  is  not  the  same  as  in  those  found  in  typical  upland 
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oak-hickory  forests  of  the  Midwest.  In  fact,  no  similar  forests 
have  previously  been  described. 

Five  stands  were  studied  and  the  results  suggest  relative 
uniformity  in  the  species  composition.  Six  species  of  oak 
(Quercus  spp.)  and  two  species  of  hickory  (Carva  spp.)  were  found. 
Shagbark  hickory  (C.  ovata)  was  the  only  one  of  these  eight  found 
in  all  five  stands  and  had  cover  values  ranging  from  five  to  about 
50  percent.  In  one  stand,  shellbark  hickory  (C.  laciniosa)  had  a 
cover  of  five  to  25  percent.  The  oaks,  in  order  of  importance, 
were  shingle  oak  (^.  imbrlcarla) ,  swamp  white  oak  (£.  bicolor) , 
pin  oak  (^.  palustris) ,  post  oak  (^.  stellata) ,  northern  red 
oak  (0^.  rubra) ,  and  chinquapin  oak  (^.  prlnoides  =  muhlenbergii) . 
The  combined  cover  of  the  oaks  varied  from  less  than  one  to  50 
percent.  Usually  the  individual  oak  species  had  cover  values  of 
only  about  five  percent,  except  swamp  white  oak,  which  was  found 
in  three  of  the  five  stands  and  had  cover  values  in  the  25  to 
:0  percent  class  in  each  case. 

Few  other  tree  species  were  associated  with  the  oaks 
and  hickories.  Slippery  elm  (Ulmus  rubra)  was  present  in  four 
of  the  five  sites  but  with  less  than  five  percent  cover.  Hawthorn 
(Crataegus  spp.),  deciduous  holly  (Ilex  decidua) .  and  black 
walnut  (Juglans  nigra)  each  occurred  in  three  stands  but,  again, 
always  with  low  cover  values. 

A  sixth  site,  partly  on  the  terraces  and  partly  below 
them,  was  also  examined.  Its  composition  was  consistent  with  the 
above,  but  it  included  pawpaw  (Asimina  triloba)  and  .^erican 
basswood  (Tilia  americana) ,  not  found  anywhere  else  in  this  study. 
The  following  trees  were  found  only  on  the  terraces:  northern 
red  oak,  shingle  oak,  wild  black  cherry  (Prunus  serotina) ,  black 
walnut,  chinquapin  oak,  and  post  oak. 

There  were  markedly  fewer  vines  in  the  oak-hickory 
community  than  in  the  pin  oak  community.  Only  Virginia  creeper 
(Parthenocissus  quinquefolia)  was  found  in  all  stands.  Poison 
ivy  (Rhus  radicans)  was  collected  in  four  of  the  five  and  wild 
grape  (Vitis  spp.)  was  found  in  two.  No  other  vines  were  noted. 

Only  two  herbs  were  found  in  as  many  as  three  of  the  stands: 
touch-me-not  (Impatiens  spp.)  and  may  apple  (Podophyllum  peltatum) . 
The  latter  was  found  exclusively  in  these  terrace  stands.  Herb 
cover  was  sparse  in  all  cases. 

The  marked  difference  of  this  forest  from  any  others 
examined  is  undoubtedly  due  to  the  habitat  of  the  terraces. 

These  areas  are  on  the  historical  floodplain,  they  are  not  currently 
subject  to  flooding,  they  are  not  typical  upland  sites.  The 
soils  are  very  sandy  and  well  drained. 
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In  all,  116  forest  stands  were  studied  by  Klein,  et  al. . 
(1975),  in  the  project  area.  They  performed  an  ordination  study 
from  which  they  were  able  to  conclude  the  existence  of  four  types 
of  communities:  willow,  silver  maple-cottonwood,  pin  oak,  and 
oak-hickory  (Klein,  ^  ,  1975,  p.  60).  In  a  summary  of  some 

of  the  cover  data.  Table  2-15  indicates  the  most  important  woody 
ipecies  in  the  116  stands.  Silver  maple  was  clearly  the  most 
important,  with  cottonwood,  willow,  poison  ivy,  American  elm, 
and  ash  being  of  secondary  importance.  Table  2-16  gives  addi¬ 
tional  information  regarding  leading  dominants.  These  data 
indicate  that,  based  on  dominance  and  co-dominance,  silver  maple, 
cottonwood,  pin  oak,  willow,  ash,  American  elm,  and  pecan  were 
the  leading  species.  Of  these,  only  silver  maple  was  dominant 
in  50"  of  Che  stands  or  more. 

2. 2. 2. 3  Snccessional  Trends  in  Terrestrial  Communities 

Succession  in  any  given  area  proceeds  through  a  series 
of  intergrading  or  overlapping  stages,  some  discrete  enough  to 
be  recognized.  Early  colonizing  species  are  referred  to  as 
pioneers  and  are  invaded  and  superceded  as  conditions  gradually 
cnange.  A  sice  will  eventually  produce  a  stable  community  which 
is  dynamic  but  unchanging  in  composition.  This  eventual  and 
stable  community  is  referred  to  as  a  climax  community.  It  is 
interesting  that  whether  succession  proceeds  on  a  xeric  (dry) 
or  a  hydric  (wet)  site  the  successional  trends  are  usually  coward 
a  common  type  of  community  ar.d  toward  more  mesic  conditions. 

The  presumed  successional  trends  in  the  project  area  have  been 
outlined  by  Klein,  et  al. , (1975) ,  and  are  included  herein  as 
Figure  2-18.  The  conclusions  are  drawn  from  116  sampled  sites 
located  variously  within  the  project  area.  Klein,  et  al. , 

(1975),  suggest  that  succession  proceeded  either  from  abandonment 
of  fields  following  agriculture  or  other  utilization  or  from 
newly  deposited  island  materials.  They  suggested  one  path  of 
succession  on  terraces  as  beginning  with  old  fields  and  terminat¬ 
ing  with  a  unique  oak-hickory  forest.  A  second  begins  with 
abandoned  fields  on  low  floodplains  and  terminates  in  a  community 
dominated  by  pin  oak  with  an  admixture  of  other  hardwood  species. 

A  third  successional  sequence  begins  with  newly  deposited  island 
materials  and  proceeds  to  develop  a  similar  climax  community  as 
the  previous — dominated  by  pin  oak  with  an  admixture  of  other  hardwood 
species.  It  is  not  known,  however,  whether  three  separate  climaxes 
exist  in  the  area:  oak-hickory,  pin  oak,  and  maple-oak-elm,  or 
whether  the  last-mentioned  supercedes  the  pin  oak  type  with  tine. 

Succession  can  be  viewed  from  the  center  to  the  edge 
of  a  feature  such  as  a  pond  or  river  or  from  the  margin  to  the 
center  of  a  feature  such  as  an  island.  Succession  of  the  latter 
kind  was  viewed  by  Klein,  ^  ,  (1975),  in  their  description 

of  the  vegetation  of  Degenhardt  Island.  Herbaceous  annuals  and 
perennials  are  located  at  the  margins  of  the  island,  with  woody 
vegetation  occupying  the  center.  The  herb  species  are  included 


Table  2-15 

Most  Important  Taxa  of  Moody 

Species^ 

Species 

Mean  Cover  of  Occurrence 
(in  percent) 

Silver  maple  (Acer  saccharinum) 

44.3 

Cottonwood  (Populus  deltoides) 

17.0 

Willow  (Salix  spp.) 

15.8 

Poison  ivy  (Rhus  radicans) 

13.5 

American  elm  (Ulmus  americana) 

11.0 

Ash  (Fraxinus  spp.) 

10.5 

Pecan  (Carya  illinoensis) 

9.5 

Susarberry  (Celtis  laevigata) 

7.3 

Box  elder  (Acer  negundo) 

6.9 

Wild  grape  (Vitis  spp.) 

4.5 

Trumpet  creeper  (Campsis  radicans) 

4.1 

Red  mulberry  (Morus  rubra) 

3.4 

White  mulberry  (Morus  alba) 

3.2 

Catbriar  (Smilax  spp.) 

0.6 

^Occurrence  in  at  least  50  percent  of  stands  and  mean 
cover  of  occurrence  at  least  10  percent,  ordered  by 
cover,  most  to  least 
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Table  2-16 
Leading  Dominance 


Species  Number  of  Stands  Number  of 

as  Leading  or  Stands  as 
Coequal  Dominant  Second  Dominant 


Silver  maple  (Acer  saccharlnum)  60  69 
Pin  oak  (Ouercus  palustris)  31  36 
Willow  (Sallx  spp.)  12  27 
Pecan  (Carya  llllnoensis)  11  17 
Cottonwood  (Populus  deltoides)  7  40 
Hackberry  (Celtis  occidentalis)  7  9 
American  elm  (Ulmus  amerlcana)  6  22 
Shellbark  hickory  (Carya  laciniosa)  6  9 
Ash  (Fraxinus  spp.)  5  25 
Sugarberry  (Celtis  laevigata)  5  4 
Deciduous  holly  (Ilex  decidua)  5  1 
Box  elder  (Acer  negundo )  4  7 
Slippery  elm  (Ulmus  rubra)  4  1 
Buttonbush  (Cephalanthus  occidentalis)  4  2 
Bur  oak  (Quercus  macrocarpa)  4  2 
Swamp  white  oak  (Quercus  bicolor)  4  1 
Roughleaf  dogwood  (Cornus  drummondii)  3  0 
Sycamore  (Platanus  occidentalis)  2  3 
Shagbark  hickory  (Carya  ovata)  2  2 
Northern  red  oak  (Quercus  rubra)  2  0 
Persimmon  (Dlospyros  vlrglniana)  1  3 
River  birch  (Be tula  nigra)  1  2 
Honey  locust  (Gledltsla  trlacanthos)  1  1 
Red  mulberry  (Morus  rubra)  1  1 
Sassafras  (Sassafras  albidum)  1  1 
Flowering  dogwood  (Cornus  Florida)  1  0 
Hawthorne  (Crataegus  spp. )  10 
Wild  crab  (Pyrus  ioensis)  1  0 
Shingle  oak  (Quercus  Imbrlcarla)  1  0 
Chinquapin  oak  (Quercus  prinoldes)  1  0 
Post  oak  (Quercus  stellata)  1  0 
Bramble  (Rubus  spp.)  1  0 
Swamp  privet  (Forestiera  accuminata)  0  6 
White  mulberry  (Morus  alba)  0  2 
Redbud  (Cercis  canadensis)  0  ] 
Bald  cypress  (Taxodium  dlstlchum)  0  ] 
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herein  with  notations  as  to  abundance  as  Table  2-17.  A  transect 
through  Degenhardt  Island  is  Included  as  Figure  2-19 ,  showing 
a  progression  of  changes  from  the  youngest  communities  or  succes- 
sional  stages  at  the  margin,  herbs,  changing  to  young  willow, 
older  willow,  and  finally  terminating  in  a  silver  maple-cottonwood 
community. 

Klein,  ^  ,  (1975),  discuss  the  physiognomy  of  flood- 

plain  vegetation  which  produces  zones  which  more  or  less  parallel 
the  river.  Their  diagram  (Figure  2-20)  may  also  be  construed 
to  show  forest  succession  in  the  floodplain,  communities  changing 
both  in  relation  to  time  and  also  to  deposition  and  flooding. 

7f  this  transect  (Figure  2-20)  can  be  taken  as  a  successional 
picture,  then  the  willow  community,  which  occupies  the  river-edge, 
is  the  pioneer  community  and  is  succeeded  in  turn  by  a  silver 
naple-cottonwood  community  and  finally  by  a  stable  pin  oak  commu¬ 
nity. 


2. 2. 2. 4,  Animal  Communities 

A  total  of  416  animals  in  84  families  were  observed  or 
expected  to  occur  in  the  project  area;  during  field  work,  the 
presence  of  126  species  and  subspecies  was  verified  (Terpening 
^  ,  1975).  All  animals  are  listed  according  to  habitat  type 

and  study  site  in  Appendix  C,  Table  2-24.  Some  of  the  animal 
species  utilizing  each  community  are  discussed  in  this  section. 

These  descriptions  were  not  meant  to  include  every  species  that 
could  occur  in  the  community  types,  but  rather  to  give  the  reader 
an  overview  of  the  biological  composition  of  each  community. 

a.  Willow  Community. 

Except  for  a  few  species  that  are  limited  to  a  specific  type  of 
vegetation,  the  animals  found  in  floodplain  forests  will  occur 
throughout  the  floodplain  regardless  of  tree  species  present. 

Therefore,  the  animal  composition  of  the  five  forest  types  deline¬ 
ated  by  the  Missouri  Botanical  Gardens  (1975)  (excluding  oak- 
hickory)  would  be  essentially  the  same  in  terms  of  animal  utiliza¬ 
tion  and  can  be  discussed  as  one  unit.  As  the  animal  inventory 
was  concentrated  in  the  unprotected  floodplain  and  oak-hickory 
communities  are  usually  considered  dry,  upland  types,  no  animal 
Inventory  was  conducted  in  the  oak-hickory  community. 

'The  floodplain  forest  was  an  essential  habitat  for  a 
minimum  of  28  mammals  ranging  In  size  from  the  least  shrew  to 
the  white-tailed  deer.  The  most  frequently  observed  mammals  included 
opossum,  fox  squirrel,  white-footed  mouse,  raccoon,  and  white¬ 
tailed  deer.  Evidence  of  raccoon  was  most  numerous  at  forest 
edges  adjacent  to  aquatic  habitats;  deer  sign  was  also  most 
abundant  at  the  forest  edge,  particularly  along  forest-old  field 
edges.  The  abundance  of  sign  at  the  junction  of  two  communities, 
or  edge,  illustrated  the  importance  of  edge  in  terms  of  food  and 
cover.  It  also  showed  that  animals  require  a  diversity  of  habitats. 
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Table  2-17 


Herbs  Collected  in  the  Silver  Maple  Community 
on  Degenhardt  Island* 


Species 

Abundance 

Amaranthus  sp. 

Rarel 

Aster  so. 

Rare 

Aster  simplex 

Moderately  common 

t'/nachum  laeve 

Rare 

Ecllpta  alba 

Rare 

Eragrostis  cilianensls 

Rare 

Eupatorium  serotinum 

Rare 

Ipomoea  lacunosa 

Rare 

Mollugo  vertlcillata 

Rare 

Fanlcxim  dlchotomlflorum 

Rare 

Pilea  pumlla 

Rare 

Polygonum  lapathifolium 

Rare 

Rorlppa  sesslliflora 

Rare 

S'tacbys  tenuifolia 

Rare 

Xanthium  pensvlvanlcum 

Rare 

^Rare  «  cover  value  less  than  five  percent 

^Moderately  Common  ■  cover  value,  in  this  case,  estimated  at 
16  percent 

*FROM:  Klein,  et.^. ,  1975. 
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Mature  floodplain  forests  provide  den  trees,  stumps,  and  hollow 
logs  essential  for  the  survival  of  tree-dwelling  species  such 
as  squirrels  and  raccoons;  trees  are  also  utilized  by  several 
species  of  bats.  Although  many  species  of  small  mammals  commonly 
Inhabit  the  forest  floor,  relatively  few  were  captured.  In  general, 
low  abundance  and  diversity  of  small  mammals  In  the  floodplain 
forest  was  attributed  to  the  destruction  of  herbaceous  vegetation 
and  cover  by  frequent  floods.  Unique  species  expected  to  occur 
in  the  forest  of  the  project  area  include  the  bobcat,  the  Indiana 
bat,  the  gray  bat.  Keen's  bat,  and  the  hoary  bat. 

As  many  as  142  species  of  birds  were  expected  to  inhabit 
the  forests  of  the  project  area;  of  these,  99  were  of  the  Order 
Passeriformes  (perching  birds),  which  are  insect,  fruit,  and 
seed  eaters.  The  American  robin,  blue  jay,  prothonotary  warbler, 
tufted  titmouse,  and  rough-winged  swallow  were  commonly  seen. 

Birds  expected  to  nest  in  the  woods  included  great  blue  and  green 
h  tons,  wood  ducks,  woodpeckers,  owls,  hawks,  and  vultures.  Two 
rara  in  Illinois  birds,  Bewick's  wren  and  the  brown  creeper,  were 
observed  feeding  in  the  project  area.  The  rare  in  Illinois  black- 
rrowned  night  heron  and  the  rare  in  Illinois  hooded  merganser  may 
nest  in  the  floodplain  forest. 

At  least  27  species  and  subspecies  of  cunphibians  and  rep¬ 
tiles  were  expected  to  occur  in  the  floodplain  forest.  Americ;an 
and  Fowler's  toads,  Blanchard's  cricket  frog,  and  leopard  frogs 
were  frequently  observed  around  the  perimeter  of  recently  flooded 
shallow  depressions  and  ditches  in  the  forest.  Several  species  of 
salamanders,  including  the  rare  in  Illinois  dark-sided  salamander, 
and  the  ground  skink  were  expected  to  dwell  among  the  leaf  litter 
and  debris  of  the  forest  floor.  Nine  species  of  snakes  may  in¬ 
habit  the  forest  including  the  rare  in  Illinois  western  worm 
snake  and  Great  Plains  rat  snake,  and  the  endangered  timber 
rattlesnake.  Most  of  these  snakes  feed  on  the  small  rodents  and 
amphibians  of  the  forest  floor. 

b .  Wetlands. 

Five  mammal  species  were  expected  to  occur  in  wetland 
habitats.  The  most  abundant  wetland  species  in  the  project  area 
was  the  muskrat  which  depends  upon  stable  water  levels,  abundant 
shoreline,  and  emergent  vegetation  for  food  and  cover.  Other 
species  utilizing  tnis  habitat  included  mink,  raccoon,  and  beaver. 

Wetlands  were  most  attractive  to  swimming  and  diving 
birds,  wading  birds,  and  shorebirds.  These  three  groups 
accounted  for  74  of  the  141  species  expected  in  this  habitat. 

Also,  various  raptors,  such  as  the  marsh  hawk,  and  the  red¬ 
shouldered  hawk,  bald  eagle,  and  osprey,  may  feed  on  the  fish  and 
mammals  found  there.  Thirty-nine  passerine  species  were  expected  to 
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occur;  among  these,  the  great  crested  flycatcher,  rough-winged 
swallow,  cardinal,  and  Carolina  wren  were  frequently  recorded. 

Wetlands  provide  essential  habitats  for  21  species  of 
amphibians  and  24  species  of  reptiles.  Salamanders,  toads,  cricket 
frogs,  chorus  frogs,  tree  frogs,  bullfrogs,  and  leopard  frogs 
may  utilize  both  seml-permanent  and  permanent  aquatic  habitats 
for  reproduction.  The  common  snapping  turtle,  painted  turtles, 
red-eared  turtles,  and  map  turtles  were  commonly  observed  in 
wetland  areas.  Four  species  of  water  snakes  (Genus  Natrlx) 
frequently  utilized  stumps  and  debris  in  sloughs. 

c.  Buildings. 

The  community  termed  buildings  included  any  occupied 
or  abandoned  structure  and  its  grounds,  such  as  industrial  develop- 
r  nts,  towns,  farm  buildings,  and  river-front  cottages.  The  vegetation 
oi  these  areas  generally  consisted  of  selected  native  trees  and  a 
maintained  understory  and  ground  cover. 

Buildings  and  their  grounds  were  not  an  essential  community 
for  mammals  of  the  project  area.  Norway  rats,  house  mice,  and 
several  species  of  bats  may  utilize  buildings. 

Fifty  species  of  birds  were  expected  to  occur  around 
buildings;  35  of  these  were  passerines.  Barn  swallows,  house 
wrens,  chimney  swifts,  starlings,  and  house  sparrows  were  commonly 
seen. 


Few  species  of  amphibians  and  reptiles  occur  around 
residential  buildings  and  industrial  developments.  Toads, 
garter  snakes,  eastern  tiger  salamanders,  and  the 
northern  lined  snake  have  been  reported  from  this  community. 

d.  Cultivated  Fields. 

Land  which  had  been  tilled  within  the  present  year 
was  termed  cultivated  field.  This  community  comprised  the  majority 
of  land  area  within  the  protected  floodplain. 

✓ 

Major  crops  were  corn,  soybeans,  and  wheat;  truck  crops 
(watermelon  and  cantaloupe)  were  grown  in  the  extremely  sandy  soil 
of  the  northern  section  of  the  Illinois  River  near  Meredosia. 
Cultivated  fields  exhibited  the  least  vegetative  diversity  of  all 
communities  in  the  project  area. 

The  24  species  of  mammals  associated  with  cultivated 
fields  were  also  expected  in  old  field  communities.  Species 
expected  to  occur  in  cultivated  fields  were  the  western  harvest 
mouse,  the  rare  Plains  pocket  gopher,  the  woodchuck,  Norway 
rat,  coyote,  red  fox,  and  spotted  skunk. 
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A  nlnlaun  of  60  bird  species  may  occur  In  this  community 
which  Is  utilized  more  for  foraging  than  for  nesting.  Passerines 
common  in  cultivated  fields  of  the  project  area  were  the  horned 
lark,  starling,  meadowlarks,  red-winged  blackbird,  common  grackle, 
and  several  sparrows.  Species  reported  to  feed  in  cultivated  fields 
included  cattle  egrets,  geese,  dabbling  ducks,  raptors,  and  shore- 
birds  such  as  killdeer,  American  golden  plover,  greater  yellowlegs, 
and  the  upland  sandpiper.  Game  species  present  were  mourning  doves, 
bobwhites,  and  ring-necked  pheasants. 

Due  to  the  lack  of  vegetative  diversity,  only  19  species 
of  amphibians  and  reptiles  were  expected  to  occur  in  this 
community.  Fowler's  toads  and  northern  and  southern  leopard 
frogs  were  the  most  abundant  amphibians.  Occasionally  reported 
were  the  western  smooth  green  snake  and  the  eastern  massasauga. 

e.  River  and  Stream  Community. 

The  Illinois  and  Mississippi  rivers  were  the  only  two 
bodies  of  water  designated  as  river  community.  All  tributaries 
were  designated  streams. 

Emergent  and  floating  aquatic  vegetation  was  lacking 
in  this  community.  In  restricted  areas,  elevated  sand  and  mud 
deposits  retarded  the  current  sufficiently  to  enable  vegetation, 
such  as  arrowhead  (Sagittaria  spp.),  smartweed  (Polygonum  spp.), 
and  American  lotus  (Nelumbo  lutea) ,  to  exist  temporarily  during  late 
spring  and  summer. 


Rivers  and  streams  were  essential  for  at  least  four  mammals 
beaver,  mink,  muskrat,  and  the  river  otter;  all  but  the  river  otter 
were  ia4)ortant  to  the  fur  trade.  All  beaver  and  muskrat  dens  ob¬ 
served  were  the  bank  type. 

-  All  birds  seen  flying  over  rivers  and  streams  or  observed 

on  snags  or  stumps  in  the  water  were  placed  in  this  community. 

Of  the  91  species  of  birds  expected  to  utilize  rivers  and  streams, 

51  species  were  waterfowl,  fish-eating  raptors  and  terns,  and 
scavenging  gulls  and  crows.  Although  40  passerines  were  placed 
in  this  habitat,  many  did  not  actually  feed  over  the  water,  but 
they  were  included  due  to  their  preference  for  vegetation  near 
this  habitat.  The  rough-winged  swallow,  common  grackle,  common 
crow,  red-winged  blackbird,  and  indigo  bunting  were  frequently 
observed. 


Twenty-six  species  of  amphibians  and  reptiles  were 
expected  to  occur  in  this  aquatic  community.  The  bullfrog  and 
leopard  frog  utilize  brush  piles  and  vegetation  near  the  banks 
where  there  was  less  current.  Spotted,  red-backed,  long-tailed. 
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and  dark-sided  salamanders  may  occur  in  floodplain  steams. 

Midland  painted,  map,  and  red-eared  turtles  were  observed  in  both 
quiet  and  swiftly-moving  sections  of  the  rivers.  Three  species 
of  water  snakes  may  also  be  expected  in  this  community. 

f .  Sandbank  and  Mudflat  Community. 

Sandbanks  and  mudflats  represented  land  that  was  newly 
formed  or  was  uncovered  by  the  recession  of  water;  they  were  closely 
associated  with  rivers,  streams,  and  certain  wetland  areas.  These 
areas  were  also  found  near  lakes,  and  downstream  from  wing  dikes. 
Temporary  sandbanks  created  by  dredging  operations  were  usually 
located  within  the  river  channel.  Mudflats  formed  around  the  edges 
of  sloughs,  lakes,  and  ponds  as  these  wet  areas  dried. 

Vegetation  associated  with  the  mudflats  was  more  diverse 
than  that  associated  with  sandbanks.  Herbaceous  vegetation  consisted 
annual  grasses,  composites,  and  sedges.  Elevated  sandbanks 
and  mudflats  supported  seedlings  and  small  saplings  of  willow, 
CGttonwcod,  sycamore,  and  silver  maple.  This  habitat  type  was 
subject  to  frequent  inundation,  and,  unless  the  seedlings  were 
large  enough  to  resist  dlslodgment  during  periods  of  high  water, 
the  existing  vegetation  was  destroyed. 

Tracks  of  opossum,  raccoon,  muskrat,  beaver,  mink,  and 
deer  were  common  on  the  sandbanks  and  mudflats.  Following  a  drop 
in  water  level,  raccoons  were  observed  foraging  for  mussels 
on  exposed  flats.  The  frequent  inundation  and  lack  of  vegetative 
cover  severely  restricted  small  mammal  populations  in  this 
community. 

Sandbanks  and  mudflats  were  most  important  to  shorebirds; 

25  of  the  50  expected  species  were  of  this  group.  This  community 
was  a  source  of  crustaceans,  insects,  and  other  food  items.  The 
least  tern  has  been  reported  as  breeding  on  sandbanks  in  the 
Mississippi  River  (Anderson  and  Bauer  1968).  Great  blue  and  Louisiana 
herons  and  glaucous  and  herring  gulls  may  utilize  the  habitat  as 
resting  sites  and  forage  for  food  along  the  shore.  Crows,  turkey 
vultures,  cardinals,  common  grackles,  and  swallows  frequented  this 
community. 


Sandbanks  and  mudflats  may  be  utilized  by  at  least  26  species 
of  amphibians  and  reptiles.  Fowler's  toad  was  the  most  abundant 
amphibian;  juvenile  toads  and  cricket  frogs  were  frequently  observed 
in  deep  cracks  of  the  drying  mudflats.  The  rare  Illinois  chorus  frog 
has  been  reported  from  the  sandy  floodplain  along  the  middle  Illinois 
River  (Smith  1961) .  Several  aquatic  turtles  including  soft-shelled 
turtles,  the  more  conmon  map  turtles,  painted  turtles,  and  red-eared 
turtles,  as  well  as  the  Blandlng's  turtle,  and  three  rare  turtles 
(Illinois  mud  turtle,  the  mud  turtle,  and  slider),  utilize  this 
habitat  for  basking  and  egg-laying. 
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g.  Old  Field. 


The  greater  vegetative  diversity  of  old  field  areas 
was  reflected  in  the  large  number  of  mammals  (32)  expected  to 
occur  there.  Small  mammals  typically  associated  with  old  fields 
included  the  western  harvest  mouse,  deer  mouse,  prairie  mole  , 
house  mouse,  least  shrew,  and  the  meadow  jumping  mouse. 

Old  field  areas  were  the  most  productive  habitat  type  for  small 
mammals.  Opossums,  fox  squirrels,  raccoons,  eastern  cottontails, 
striped  skunks,  and  white-tailed  deer  were  also  observed. 

Some  of  the  more  common  birds  utilizing  this  habitat 
were  the  rough-winged  swallow,  barn  swallow,  house  sparrow, 
northern  oriole,  common  grackle,  cardinal,  and  indigo  bunting. 

The  123  expected  species  included  the  western  kingbird, 

-Jggerhead  shrike,  marsh  hawk,  long-eared  owl,  short-eared  owl, 
d  saw-whet  owl,  and  the  sharp-shinned  hawk.  Cooper's  hawk, 
ai.v  red-shouldered  hawk.  The  large  number  of  hawks  and  owls  in 
this  habitat  reilects  the  abundance  of  small  mammals,  a  main 
food  source  for  these  raptors.  Game  birds  present  were  the 
bobwhite,  ring-necked  pheasant,  woodcock,  and  mourning  dove. 

In  general,  old  fields  provided  food  sources  and  nesting  areas 
for  birds. 


Thirty-three  species  of  amphibians  and  reptiles  were  expected 
to  occur  in  old  fields.  American  and  Fowler’s  toads  and  two 
subspecies  of  leopard  frogs  were  the  most  abundant  amphibians, 
particularly  along  the  borders  of  levees  during  floods.  Six- 
lined  racerunners  were  common  on  sandy  levees.  Common  snakes 
of  this  habitat  included  the  black  rat  snake,  eastern  garter 
snake,  klngsnakes,  and  the  red  milk  snake. 

2. 2. 2. 5  Effects  of  Periodic  Inundations  on  Floodplain 
Fauna 

Periodic  inundation  (flooding)  is  a  natural  phenomenon 
occuring  annually,  or  semiannually,  within  the  vicinity  of  all 
rivers  and  streams.  The  area  bordering  rivers  and  streams,  and, 
therefore,  the  area  most  likely  to  be  inundated,  is  termed  the 
floodplain. 

Spring  and  early  summer  floods  are  potentially  the  most 
hazardous  to  wildlife  because  they  threaten  spring  litters  and 
broods  and  increase  the  vulnerability  of  displaced  individuals, 
especially  immature  animals.  Extremely  vulnerable  are  the  litters 
of  bank-dwelling  beavers  and  muskrats,  as  well  as  the  many  mammals 
which  Inhabit  underground  burrows,  and  the  ground-nesting  birds. 


The  less  direct,  more  subtle  effects  of  flooding  are 
those  which  Influence  animal  populations  through  alteration  of 
vegetative  composition,  either  temporarily  or  permanently.  Loss 
of  herbaceous  vegetation,  ground  cover,  and  food  supplies  due  to 
slltatlon  results  in  the  temporary  displacement  and  delay  in  reestab¬ 
lishment  of  certain  mammals,  reptiles,  and  amphibians.  In  some 
cases,  deposition  of  flood  debris  may  provide  additional  food  and 
cover  in  an  otherwise  barren,  silt-smothered  forest  floor.  Per¬ 
manent  changes  in  the  vegetative  community  due  to  frequent,  exten¬ 
sive,  or  permanent  flooding  results  in  permanent  changes  of  the 
associated  animal  community. 

Field  observations  of  animal  sign  after  the  1974  spring 
flood  waters  receded  revealed  that  raccoon  and  white-tailed  deer 
were  the  first  large  mammals  to  reinvade  the  unprotected  flood- 
plain  (Terpening  ^  ad. ,  1975).  It  appeared  that  the  white-footed 
mouse  was  the  first  small  mammal  to  return.  Since  birds  are  not 
CO  fined  to  the  ground,  the  flooding  had  relatively  no  effect 
on  the  species  present,  although  it  may  have  affected  their  nesting 
habits.  Amphibians  and  reptiles,  concentrated  along  the  levees 
during  the  high  water,  returned  to  areas  of  permanent  water. 

In  general,  the  effects  of  flooding  on  flora  and  fauna 
are  extremely  variable,  depending  upon  the  time,  extent,  and 
duration  of  the  flooding.  The  total  effects  of  these  factors 
are  also  dependent  upon  the  species  involved,  particularly  their 
ability  to  adapt  to  flooding  and  upon  their  individual  habitat 
ret uirements.  Any  detailed  assessment  of  flooding  requires  a  species- 
by-species  approach,  evaluating  the  interrelationships  among  all 
variables  inwo'ved. 


2. 2. 2, 6.  Importance  of  Floodplain  Wildlife 

a.  Economic  Importance. 

The  economic  importance  of  wildlife  living  in  the  flood- 
plain  is  related  primarily  to  its  value  as  a  recreational  form. 
Hunt^g  and  trapping  expenditures  in  the  counties  of  the  study 
area  were  estimated  at  $6.8  million  per  year  (Appendix  C,  Tables 
27,  28,  29,  37,  39,  and  40);  the  value  of  other  nature-related 
recreational  activities,  or  nonconsumptive  uses,  such  as  hiking, 
nature  photography,  and  bird  watching,  was  estimated  at  $3.7 
million  per  year  for  the  divisions  of  the  Mark  Twain  National 
Wildlife  Refuge  in  the  study  area  (Appendix  C,  Table  41). 

(1)  Hunting. 

Four  types  of  animals  were  hunted  in  the  study  area: 
small  game  mammals,  white-tailed  deer,  upland  game  birds,  and 
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waterfowl.  Harvest  data  were  available  only  on  a  county  basis 
and,  In  some  cases,  only  on  a  regional  level.  As  the  area 
of  floodplain  and  the  quality  of  habitat  varied  among  counties, 
it  was  not  feasible  to  further  define  the  data  into  a  "study  area 
only"  segment.  For  those  animals,  such  as  waterfowl,  which  are 
almost  exclusively  limited  to  aquatic  habitats,  the  county  harvest 
statistics  were  reasonably  representative  of  the  study  area. 

Only  those  animals  known  to  be  well  represented  in  the 
floodplain  were  included  in  the  discussion  of  hunting  and 
trapping. 

Seven  species  of  small  mammals  were  hunted  in  Illinois 
and  Missouri:  rabbit,  fcx  squirrel,  gray  squirrel,  woodchuck, 
raccoon,  red  fox,  and  gray  fox.  Rabbits  and  squirrels  constituted 
the  majority  of  the  small  game  mammal  harvest  (Appendix  C,  Table 
25  and  26).  In  the  study  area,  an  estimated  $3.5  million  was 
spent  by  hunters  of  small  game  mammals  (Appendix  C,  Table  27). 

White-tailed  deer  were  common  in  the  study  area,  where 
they  utilized  a  variety  of  habitats  from  bottomland  forests  and 
sloughs  to  cultivated  fields.  In  1973,  more  than  2,500  deer  were 
harvested  in  the  counties  of  the  study  area  at  an  annual  expenditure 
of  approximately  $939,712  (Appendix  C,  Table  28). 

Six  major  species  of  upland  game  birds  were  hunted  in 
Illinois  and/or  Missouri:  American  woodcock,  wild  turkey,  bobwhite, 
ring-necked  pheasant,  mourning  dove,  and  common  crow.  The  bobwhite 
and  the  mourning  dove  were  the  major  species  harvested  (Appendix 
C,  Tables  30,  31,  and  32).  An  estimated  $1.8  million  was  spent 
annually  in  the  counties  of  the  study  area  by  upland  game  bird 
hunters  (Appendix  C,  Table  29).  Other  game  species  occurring 
in  the  research  area,  for  which  no  harvest  data  were  available, 
included  the  common  snipe,  common  gallinule,  sora,  and  Virginia 


Illinois  is  considered  a  leading  state  in  the  nation 
for  migratory  waterfowl  (Bellrose  and  Crompton  1970) ,  and  the 
study  area  xies  within  the  Mississippi  Flyway,  which  is  used  by 
millions  of  waterfowl  each  spring  and  fall  (Appendix  C,  Tables 
33,  34,  35,  and  36).  During  the  1972  hunting  season,  more  than 
77,000  ducks,  geese,  and  coots  were  harvested  in  the  study  area. 

Of  these,  dabbling  ducks,  principally  the  mallard,  constituted 
more  than  50  percent  of  the  total  harvest;  diving  ducks,  mainly 
the  lesser  scaup,  accounted  for  about  six  percent  of  the  water- 
fowl  harvested  (Appendix  C,  Table  38).  In  1972,  7.2  percent  and 
0.5  percent  of  the  waterfowl  harvested  in  Illinois  were  Canada 
geese  and  lesser  snow  geese,  respectively;  in  Missouri,  these 
species  made  up  15  percent  and  five  percent  of  the  harvest. 
Mergansers,  coots,  and  white-fronted  geese  each  comprised  less 
than  one  percent  of  the  total  harvest.  Waterfowl  hunters  utilized 
sandbars  and  islands  in  the  Mississippi  River,  conservation  areas 
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managed  for  controlled  hunting,  or  private  duck  clubs.  In  1972, 
approximately  $1.2  million  was  spent  by  waterfowl  hunters  In 
the  counties  of  the  study  area  (Appendix  C,  Table  37). 


(2)  Fur  Trapping. 

While  harvest  of  furbearers  has  declined  since  the  peak 
period  of  the  1940' s,  current  harvests  have  attained  all-time 
record  values  due  to  Increased  demand  and  higher  prices  for  most 
pelts  (Sampson  1974).  Bottomland  species  of  greatest  economic 
Importance  included  raccoon,  muskrat,  opossum,  and  mink;  additional 
furbearers  of  lesser  economic  importance  were  beaver,  skunk, 
weasel,  fox,  coyote,  bobcat,  and  badger.  Fur  harvest  for  the 
1973-1974  season  amounted  to  an  estimated  $119,300  in  the  Illinois 
counties  of  the  study  area  (Appendix  C,  Table  39)  and  $116,300 
in  the  Missouri  counties  (Appendix  C,  Table  40). 

(3)  Nonconsumptive  Uses. 

Nature  interpretation,  wildlands  appreciation,  photography, 
nikirig,  and  wildlife  observation  are  recreational  activities 
considered  nonconsumptive  uses  of  wildlife  resources,  as  they 
do  not  Involve  the  "harvest"  of  any  animal.  The  economic  value 
of  such  activities  is  difficult  to  assess,  and  little  research 
has  been  done,  largely  due  to  the  dominant  interest  in  the  recrea¬ 
tional  aspects  of  hunting  and  fishing.  A  survey  was  conducted 
in  11  southeastern  states  in  1972  which  asked  23,577  citizens 
to  place  a  monetary  value  on  each  day  spent  in  wildlife-related 
recreation  (Horvath  1973).  This  value  represented  the  amount 
each  citizen  felt  the  wildlife-related  recreation  was  worth, 
considering  all  benefits  associated  with  the  activity,  and  did 
not  reflect  the  amount  the  citizen  would  actually  pay.  Participants 
valued  observation  and  photography  of  fish  and  wildlife  at  an 
average  of  $70.56  per  day.  Utilizing  this  value,  nonconsumptive 
recreation  in  the  Mark  Twain  Refuge  of  the  study  area  was  assessed 
at  more  than  $3.7  million  for  the  year  1973  alone  (Appendix  C, 

Table  41). 


b.  Scientific  and  Aesthetic  Importance. 

Four  wildlife  refuges  and  management  areas  covering  more 
than  54,000  acres  were  located  in  the  study  area:  Mark  Twain 
National  Wildlife  Refuge,  Upper  Mississippi  River  Management  Area, 
Mississippi  River  Fish  and  Waterfowl  Management  Area,  and  the 
Ted  Shanks  Memorial  Refuge.  These  refuges  contained  relatively 
undisturbed  areas  for  scientific  study.  Animal  groups  of  particular 
scientific  interest  in  the  study  area  included  endangered  and 
threatened  species,  species  living  on  the  periphery  of  their 
expected  range.  Intergradations  of  populations,  and  relict  popu¬ 
lations  . 


l.l.l.l .  Pestiferous  Plants  and  Animals 

a.  Plants. 

Of  the  324  species  of  plants  listed  by  Klein,  ^  , 

(1975),  several  might  be  construed  as  pestiferous,  as  follows: 
Poison  Ivy,  Rhus  radlcans  L. ,  produces  a  substance  which  causes 
skin  Irritations  In  varying  degrees  following  contact.  The 
genera  Bidens,  Xanthlum,  Desmodlum.  and  Geum  all  produce  fruits 
which  cling  to  clothing  by  various  hooking  devices.  The  genus 
Spartlna  has  serrate  leaf  margins  which  cut.  The  genus  Laportea 
has  stinging  epidermal  hairs  on  leaves  and  stems  whereas  the 
genera  Rubus  and  Crataegus  have  prickles  or  spines  on  their 
stems.  The  genus  Cirsium  has  spiny  leaves.  Members  of  the 
genera  Amaranthus .  Convolvulus.  Digltaria.  Setarla  and  various 
Cyperaceae  may  be  pestiferous  weeds  In  agricultural  fields,  as 
can  be  Digltaria,  Rumex.  various  Cyperaceae,  Plantago .  and 
Giellaria  in  lawns  and  yards.  In  addition  to  these,  many  species 
are  Vuiown  to  be  toxic  if  ingested. 

b.  Animals. 

Many  of  the  vertebrate  species  inhabiting  the  floodplain 
are  important  public  health  concerns  due  to  their  role  as  natural 
or  aberrant  hosts  of  zoonoses  or  as  their  vectors.  Wildlife- 
related  diseases  of  public  health  importance  which  may  occur  in 
the  study  area  are:  rabies,  tularemia.  Rocky  Mountain  spotted 
fever,  salmonellosis,  leptospirosis,  brucellosis,  and  histoplas¬ 
mosis.  Except  for  rabies,  records  on  these  diseases  are  available 
only  on  a  state  basis;  therefore,  the  incidence  of  their  occurrence 
in  the  study  area  is  difficult  to  judge.  In  1973,  less  than 
70  cases  of  these  diseases,  excluding  rabies,  were  recorded  in 
Illinois  and  Missouri  (Appendix  C,  Table  42). 

Appendix  C,  Table  43  list  the  known  animal  rabies  cases 
reported  from  the  river  counties  of  Illinois  and  Missouri  in 
the  past  10  years.  Skunks  and  foxes  are  the  main  carriers  of 
rabies  among  wildlife  in  Illinois  (Schnurrenberger  et  ^.  ,  1969). 
Bats,  particularly  the  red  bat,  big  brown  bat,  and  hoary  bat, 
are  becoming  more  widespread  as  vectors  (Illinois  Dept,  of  Public 
Health  1967^  and  1967^);  several  species  have  been  identified 
as  symptomless  hosts  of  rabies  virus  (Burns  ejt  ,  1956) . 

A  few  other  diseases  may  be  conveyed  to  the  public  by 
wild  animals.  Appendix  C,  Table  44  lists  those  diseases  which 
would  not  presently  be  considered  a  likely  hazard  in  the  unpro¬ 
tected  floodplain,  but  which  are  transmitted  by  wildlife  and 
which,  under  certain  conditions,  could  become  health  concerns. 

Three  species  of  poisonous  snakes  may  be  found  in  the 
floodplain,  all  belonging  to  the  family  Crotalldae:  timber 
rattlesnake,  northern  copperhead,  and  eastern  massasauga  (Smith 
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1961).  An  average  of  14  people  die  from  snakebite  each  year  in 
the  United  States  (Parish  1963  in  Burkett  1966)  out  of  5,000 
bitten  (Burkett  1966) .  Timber  rattlesnakes  cause  the  most 
serious  bite.  More  people  are  bitten  by  copperheads  than  by  any 
other  poisonous  snake  in  Missouri,  but  the  fatality  rate  is  less 
:han  one  percent  (Anderson  1965) .  No  deaths  from  snake-bite  were 
reported  by  Smith  (1961)  in  Illinois,  or  by  Anderson  (1965)  in 
Missouri.  Poisonous  snakes  are  infrequently  encountered  by  people 
using  the  floodplain. 

At  least  32  families  of  invertebrates  which  may  be  of 
public  health  concern  occur  in  the  study  area.  An  annotated 
checklist  of  these  invertebrates  is  included  in  Appendix  C, 

Table  45. 

2.2.3.  THREATENED,  RARE,  AND  ENDANGERED  SPECIES 

2. 2. 3.1  General 

Lists  of  rare,  threatened,  and  endangered  species  have 
been  prepared  by  various  groups  of  interested  persons,  including 
various  taxa  of  plants  and  animals,  and  for  various  geographical 
regions.  These  lists  have  been  consulted  for  possible  presence 
of  such  species  in  the  proposed  project  area.  Among  these  are: 
United  States  List  of  Endangered  Fauna  (U.S.  Department  of  the 
Interior,  1974;  Report  on  Endangered  and  Threatened  Plant  Species 
of  the  United  States  (Smithsonian  Institution  Serial  //94-A, 

1975) ;  Rare  and  Endangered  Species  of  Missouri  (Missouri  Department 
of  Conseirvation  and  U.S.D.A.,  Soil  Conservation  Service,  1974), 
and  Rare. and  Endangered  Vertebrates  of  Illinois  (Illinois  Nature 
Preserves  Commission  Two-Year  Report,  1971-1972). 

Of  concern  are  not  only  threatened,  rare,  and  endangered 
species,  but  also  the  integrity  of  the  ecosystems  upon  which  these 
depend. 

2. 2. 3. 2  Terrestrial  Plants 

One  rare  community  was  discovered  by  Klein,  e£  ,  (1975) : 
the  terrace  oak-hickory  community.  Although  no  threatened,  rare, 
or  endangered  species  were  found  there,  the  particular  combination 
of  species  has  produced  a  unique  bottomlands  community  which  has  not 
been  previously  reported  and  which  deserves  protection  on  its 
botanical  merits. 

Klein,  et^  al . ,  (1975),  compiled  a  list  of  rare  and  en¬ 
dangered  species  which  might  be  found  in  the  project  area  along  with 
the  habitats  in  which  they  might  be  expected  (Table  2-18) .  They 
found  none  of  these  except  the  genus  Ulmus  in  their  collections. 

This  genus  is  threatened  by  Dutch  Elm  disease  but  is  by  no  means 
rare.  The  other  species  listed  were  considered  by  Klein,  et  al . . 
(1975)  ,  to  be  unlikely  to  be  found  in  floodplain  locations  due  to 
their  habitat  specificities.  The  disturbances  on  floodplains, 
which  are  considered  unstable,  favor  more  weedy  species  tolerant 
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of  instability.  None  of  the  possibly  occurring  rare  and  endangered 
species  of  Klein  ^^*  1  (1975),  (Table  2-18)  are  listed  as  en¬ 
dangered  or  threatened  for  Illinois  or  Missouri  in  Report  on  En¬ 
dangered  and  Threatened  Plant  Species  of  the  United  States  (1975) . 
This  same  report  was  cross-checked  with  Table  23.  Plants  Collected 
in  1974.  No  positive  findings  of  endangered  species  occurred. 
However,  three  threatened  species  are  worthy  of  further  discussion: 

Compositae;  Boltonis  asteroides  var.  decurrens ,  threatened  in 
Missouri  and  Illinois 

Gramineae:  Muhlenbergia  curtisetosa,  threatened  in  Missouri 

and  Illinois 

Rosaceae:  Rub us  missouricus .  threatened  in  Missouri. 

The  study  area  was  found  to  contain  Boltonia  asteroides . 
Muhlenbergia  spp.,  and  Rub us  spp.  None  of  these  collected  species 
,  re  positive  match-ups  to  the  above  threatened  species,  but 
neither  can  they  be  dismissed  as  being  totally  different. 

2. 2. 3. 3  Aquatic  Invertebrates 

The  Endangered  Species  Act  of  1973  (P.L.  93-205)  autho¬ 
rizes  and  directs  the  Department  of  the  Interior  to  determine 
which  species  of  mollusks  and  crustaceans  are  "threatened  species" 
or  "endangered  species"  as  defined  by  the  Act,  and  to  take  what¬ 
ever  measures  may  be  necessary  to  insure  the  survival  of  such 
threatened  or  endangered  species. 
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Table  2-18 


Habitats  of  Rare  and  Endangered  Plant  Species  In  Missouri 


Shining  Clubmoss,  Lycopodium  lucidulum  Mlchx.  var.  lucldulum 

Grows  best  In  LaMotte  and  St.  Peter  sandstone;  unlikely 
In  the  Mississippi  or  Illinois  River  floodplains. 

Cut-leaved  Grape  Fern,  Botrychium  dlssectum  Spreng.  var.  dlssectum 

Generally  requires  more  mesic  sites,  such  as  woodland  ravines 
and  valleys,  chan  are  to  be  found  in  the  floodplain. 

Adder ' s-tongue,  Ophioglossum  vulgatum  L.  var.  pycnostlchum  Fern. 

Associated  with  lowland  woodlands;  could  be  found  in  any 
of  the  floodplain  habitats,  unlikely  in  the  willow  forest 
or  old  fields. 

Ditch  Grass,  Ruppia  marltima  L.  var.  rostrata  Agardh. 

Probably  not  found  in  the  study  area. 

Small  Spike-rush,  Eleocharis  parvula  (R.&  S.)  Link  var.  anachaeta 
(Torr. )  Svenson 

Unlikely  in  the  study  area. 

Arrow  Arum,  Peltandra  virginica  (L.)  Schott  &  Endl. 

Could  be  found  in  any  of  the  bottomland  habitats  (except 
old  fields)  as  it  occurs  in  wet  ground  adjacent  Co  sloughs 
and  oxbow  lakes;  unlikely  however,  in  the  willow  community 
adjacent  to  the  rivers. 

Elms,  Ulmus  spp. 

Species  can  be  found  in  nearly  all  habitats  in  the  floodplain; 
considered  endangered  due  to  Dutch  Elm  disease  and  its 
disappearance  will  certainly  have  an  impact  on  the  plant 
communities  in  the  study  area. 

Rose  Turtlehead,  Chelone  oblique  L.  var.  speciosa  Pennel  &  Wherry 
May  occur  in  any  of  the  bottomland  habitats  except  old  fields. 


Source:  Rare  and  Endangered  Species  of  Missouri  (Missouri  Depart¬ 
ment  of  Conservation  and  U.S.  Department  of  Agriculture, 
1974). 
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The  Fish  and  Wildlife  Service  has  published  a  list  of 
mollusks  and  crustaceans  in  the  Federal  Register  (17  October  1974) 
t^ich  may  be  threatened  species  or  endangered  species  as  defined 
by  the  Act  and  is  now  initiating  a  thorough  review  of  the  status 
of  each  in  order  to  determine  the  actual  classification  of  each 
species.  One  species  of  mussel.  Lamps ills  higginsi .  which  has 
been  reported  from  the  Upper  Mississippi  River,  is  found  on  this 
list  and  was  also  previously  on  a  list  of  rare  and  endangered 
mollusks  of  the  United  States,  as  published  by  the  U.S.  Bureau  of 
Sport  Fisheries  and  Wildlife  in  1972. 

Of  the  states  in  the  study  area,  Missouri  is  the  only 
one  with  a  list  of  rare  and  endangered  species  that  includes  aquatic 
invertebrates.  However,  none  on  that  list  have  been  reported 
from  the  Upper  Mississippi  River. 

2. 2. 3. 4  Aquatic  Vertebrates 

One  species  of  fish  on  the  U.S.  list  of  threatened  species, 
the  lake  sturgeon,  occurs  within  the  riverine  reaches  of  the 
project  area.  It  was  reported  to  be  abundant  in  the  commercial 
harvest  during  the  late  1800's,  then  it  underwent  a  rapid  decline 
in  abundance  during  the  early  1900' s.  The  construction  of  locks 
and  dams  has  been  suggested  as  a  possible  reason  for  part  of  the 
decline;  however,  overfishing  has  been  suspected  as  the  major 
reason  for  the  decline. 

The  lake  sturgeon  is  included  on  both  the  Illinois 
(rare)  and  Missouri  (endangered)  state  "rare  and  endangered 
species"  lists.  Four  other  species  of  fish  that  occur  in  the 
project  area,  the  brassy  minnow,  blue  sucker,  brown  bullhead, 
and  burbot,  are  Included  on  the  State  of  Missouri  rare  and  endan¬ 
gered  species  list.  Construction  of  locks  and  dams  has  been 
suggested  as  part  of  the  reason  for  a  decline  in  abundance  of 
the  blue  sucker  since  the  early  1900's.  The  other  three  species 
were  probably  never  abundant  in  the  riverine  reaches  of  the 
project  area. 

2. 2. 3. 5  Terrestrial  Invertebrates 

Although  the  list  of  rare  and  endangered  species  of 
Missouri  includes  invertebrates,  the  State  of  Illinois  has  not 
yet  adopted  such  a  listing.  Because  of  the  complexity  of  this 
group,  and  the  lack  of  information  pertaining  to  individual  species 
diversity  and  distribution,  no  attempt  has  been  made  to  identify 
rare  and  endangered  invertebrates  for  the  purpose  of  this  report. 

2. 2. 3. 6  Terrestrial  Vertebrates 

Species  in  the  study  area  considered  rare  or  endangered  in 
Illinois  and/or  Missouri  Included  nine  mammals,  22  birds,  and  15 
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aapniDlans  and  repciles.  The  Indiana  bat,  southern  bald  eagle,  and 
peregrine  falcon  were  also  on  the  Federal  endangered  species  list. 
Most  of  these  animals  were  so  categorized  due  to  habitat  destruction, 
particularly  the  drainage  of  marshes  and  sloughs.  The  status  of 
the  threatened  animals  in  Illinois,  Missouri,  and  the  nation  is  given 
in  Appendix  C,  Table  46.  A.  The  number  of  bald  eagles  wintering  on 
the  Mississippi  River  (Navigation  Pools  24,  25,  and  26)  and  on  the 
lower  Illinois  River  from  1965  to  1974  is  shown  in  Appendix  C, 

Table  47.  Most  bald  eagles  in  the  study  area  are  probably  northern, 
but  it  is  not  possible  to  cell  from  a  distance.  A  discussion  of  the 
habitat  requirements  of  these  species  is  included  in  Appendix  D. 

2.3  SOCIO-ECONOMIC  CONDITIONS 

2.3.1.  DEMOGRAPHIC  CHARACTERISTICS 


2. 3.1.1.  Population 


a.  Upper  .Mississippi  Region.  The  Upper  Mississippi 
Region  includes  parts  of  the  states  of  Illinois,  Missouri,  Iowa, 
Wisconsin,  and  Minnesota  (Plate  5) .  This  region  has  been  defined 
by  the  Water  Resources  Council  and  the  U.S.  Department  of  Agricul¬ 
ture,  Office  of  Business  Economic  Research  Services  (OBERS)  on  the 
basis  of  major  drainage  patteims.  The  region  contains  17  Standard 


Meti'opolit.in  Statistical  .^reas  (SMSAs),  which  include  the  St.  Louis, 
Des  Moines,  Minneapolis-St .  Paul,  Madison  SMSAs,  and  part  of  the 
Chicago  SMSA.  In  1970  the  population  of  this  region  was  12.84 


million.  During  the  years  from  1950  to  1970  the  Upper  Mississippi 
Region  has  grown  at  a  slower  rate  than  the  United  States  as  a  whole. 
The  rate  of  population  increased  for  the  Upper  Mississippi  Region 
for  1950  to  1970  was  22.4  percent  compared  with  34.3  percent  for 


the  nation. 


b.  Study  area.  The  study  area  consists  of  the  Missouri 
and  Illinois  counties  contiguous  to  the  Mississippi  and  Illinois 
Ri^'ers  between  river  miles  195.0  and  312.5  on  the  Mississippi  and 
0.0  and  80.0  on  the  Illinois. 


In  1970  the  population  of  the  study  area  was  509,062.  OVer 
the  past  three  decades  the  population  of  the  study  area  has  increased 
43  percent.  This  growth  has  been  almost  entirely  centered  in  the 
two  counties — St.  Charles  and  Madison — which  are  part  of  the 
St.  Louis  SMSA.  Figure  2-21  illustrates  the  character  of  popula¬ 
tion  growth  in  the  study  area. 


As  the  graph  indicates  the  other  counties  in  the  study  area 
taken  as  a  group  have  experienced  a  decline  and  then  a  stabilization 
of  population  over  the  past  30  years.  In  the  Illinois  portion  of 
the  study  area,  seven  of  nine  counties  lost  population  between  1960 
and  1970;  in  Missouri  one  of  the  four  counties  lost  population. 


126 


MHMIf;  u.  S.  CENSUS  OF  POPULATION .  fSSO -I970;  STATE  OF  MISSOURI  OFFICE  OF 
COMPTROLLER  ANO  BUDGET  OtRCCTOR,  STATE  OF  ILLINOIS,  OFFICE  OF 
PLANNING  ANO  ANALYSIS. 


While  overall  the  non-SMSA  counties  in  the  study  area 
have  not  experienced  population  growth,  many  of  the  larger  towns 
have.  In  the  Illinois  non-SMSA  counties,  twelve  of  the  14  towns 
having  populations  of  1,000  or  larger  experienced  an  increase 
in  population  during  the  1960-1970  decade.  In  Missouri  three  of 
the  five  towns  having  populations  greater  than  1,000  increased 
their  population  during  this  decade.  Table  2-19  presents  the 
figures  for  population  growth  for  the  aggregated  Missouri  and 
Illinois  towns  in  the  SMSA  and  non-SMSA  counties. 


Table  2-19 

Population  Growth  in  Large  Towns,  1960-1970 


Place 


Population  Percent  Change 

1960-1970 


1970 

1960 

Missouri 

Non-SMS-\  Counties 

18,423 

13,976 

31.8 

SMSA  County 

42,075 

27,701 

51.9 

Illinois 

Non-SMSA  Counties 

50,396 

43,611 

15.6 

SMSA  County 

40,961 

44,278 

-7.5 

Source:  U.S.  Census  of  Population,  1970, 

2. 3. 1.2  Spatial  Distribution 

The  population  of  the  non-SKSA  counties  in  the  study  area 
is  predominately  rural  in  character  of  the  SMSA  counties,  Madison 
in  Illinois,  has  a  predominately  urban  population,  while  in  St. 
Charles  County,  Missouri,  the  majority  of  residents  live  in 
rural  locations.  In  the  study  area  counties,  as  agriculture  has 
declined  in  labor  intensiveness  the  percentage  of  the  population 
engaged  in  farming  has  declined.  Table  2-20  presents  infor¬ 
mation  on  the  percentage  of  study  area  residents  living  in  urban 
and  rural  locations,  and  shows  Che  decline  in  rural  farm  population 
chat  has  occurred. 


128 


Table  2-20 


Rural-Urban  Residence,  1960  and  1970 


Urban 

Residence  (percent) 

Place 

1970 

1960 

Missouri 

70.1 

66.6 

Non-SMSA  Counties 

24.1 

17.7 

St.  Charles  County 

48.5 

52.3 

Illinois 

83.0 

80.7 

Non-SMSA  Counties 

38,6 

36.1 

Madison  County 

71.7 

71.8 

Rural 

Non-Farm  Residence  (percent) 

1970 

1960 

Missouri 

22.2 

20.9 

Non-SMSA  Counties 

52.4 

48.2 

St.  Charles  County 

47.5 

38.0 

Illinois 

13.1 

13.7 

Non-SMSA  Counties 

42.1 

39.2 

Madison  County 

25.2 

24.2 

Farm  Residence  (percent) 

1970 

1960 

Missouri 

7.7 

12.5 

Non-SMSA  Counties 

23.5 

34.0 

St.  Charles  County 

4.0 

9.7 

Illinois 

3.9 

5.6 

Non-SMSA  Counties 

19.3 

24.7 

Madison  County 

2,8 

4.0 

Source:  U.S.  Census  of  Population, 

1960  and  1970. 

The  differences  between  St.  Charles  and  Madison  Counties, 
and  the  non-SMSA  counties  In  the  study  area  In  terms  of  distribu¬ 
tion  of  population  is  further  shown  by  comparing  population 
densities.  As  Table  2-21  demonstrates,  the  non-SMSA  counties 
have  average  population  densities  below  those  of  St.  Charles 
and  Madison  Counties,  and  below  those  of  their  respective  state 
averages . 
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Table  2-21 

Population  Density, 

1970 

Place 

Density  (Persons/Square  M: 

Missouri 

68 

Non-SMSA  Counties 

24 

St.  Charles  County 

169 

Illinois 

199 

Non-SMSA  Counties 

35 

Madison  County 

342 

Source:  U.S.  Bureau  of  the  Census.  County  and  City  Data  Book,  1972. 


2. 3.1. 3  Age  Structure 

The  differences  noted  between  SMSA  counties  and  other 
counties  in  the  study  area  with  regard  to  population  growth  are 
also  apparent  in  terms  of  age  structure.  At  the  time  of  the  1970 
census  the  median  age  for  the  SMSA  counties  was  26.8  years  while 
for  the  non-SMSA  counties  the  figure  was  30.8  years.  These 
figures  compare  with  the  median  ages  for  the  states  of  Missouri 
and  Illinois  of  29.4  and  28.6  years  respectively. 

An  examination  of  the  age  structure  of  the  study  area 
population  in  1950  and  1970  shows  shifts  in  proportionate  distribu¬ 
tion  of  population  among  age  groups  has  occurred.  Figures  2-22 
and  2-23  show  population  pyramids  for  the  Missouri  and  Illinois 
portions  of  the  study  area. 

As  can  be  seen  there  has  been  a  decline  in  the  proportion 
of  the  under  five  cohort  in  the  entire  study  area.  This  occur¬ 
rence  parallels  a  national  trend  of  declining  birthrates.  Compari¬ 
sons  of  population  in  1950  and  1970  age  groups  between  non-SMSA 
counties  and  the  SMSA  counties  indicate  that  proportionately 
population  has  declined  in  the  middle  age  cohorts  in  the  Missouri 
non-SMSA  counties  and  in  all  Illinois  study  counties.  In  contrast, 
St,  Charles  county,  one  of  the  most  rapidly  growing  counties  in 
the  United  States,  has  experienced  a  proportionate  increase  in 
almost  all  of  the  age  cohorts  from  age  five  to  44. 

These  data  suggest  that  the  non-SMSA  counties  in  the 
study  area,  as  well  as  Madison  County  have  stabilized  in  popula¬ 
tion  growth  and  in  addition  have  experienced  some  degree  of  out¬ 
migration  of  the  middle  segments  of  their  populations.  St.  Charles 
County,  as  a  growth  center,  has  attracted  many  additional  residents 
over  the  past  two  decades.  Most  of  these  residents  have  been 
young  and  consequently  the  proportionate  age  structure  of  this 
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A^t  ttructyrt,  Mittouri  study  area,  and 
Stote  of  lAtsouri,  1950  and  1970. 
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county  has  changed  In  this  direction. 

2. 3. 1.4  Migration 

Net  migration  figures  for  1970  substantiate  the  conclu¬ 
sion  that  outmigration  has  occurred  In  most  of  the  study  area 
counties.  As  Table  2-22  shows  between  1960  and  1970,  nine  of  the 
13  study  area  counties  had  negative  net  migration  totals.  Again 
the  SMSA  counties  account  for  two  of  the  counties  which  experienced 
net  migration.  In  addition,  the  other  two  counties  that  had 
net  inmigration,  Lincoln  County  in  Missouri,  and  Jersey  County 
in  Illinois  are  contiguous  to  the  SMSA  counties.  This  fact 
suggests  there  may  be  some  spillover  into  these  counties  from 
the  St.  Louis  metropolitan  area  as  it  expands. 


Table 

Net  Migration, 

2-22 

1960  to  1970 

Net  Migration 

Illinois 

Net  Migration 

Counties 

(percent) 

Counties 

(percent) 

Lincoln 

16.6 

Cass 

-6.0 

Pike 

-3.3 

Brown 

-10.7 

Ralls 

-6.1 

Calhoun 

-11.2 

St.  Charles 

50.3 

Green 

-5.8 

Jersey 

.9 

Madison 

.5 

State 

Missouri 

.05 

Morgan 

-5.7 

Illinois 

-.4 

Pike 

-9.1 

Scott 

-8.8 

Source:  U.S.  Census  of  Population,  1970. 


2. 3. 1.5  Racial  Character 

The  counties  in  the  study  area  are  marked  by  relatively 
homogenous  racial  populations.  All  counties  have  fewer  non  white 
residents  than  their  respective  state  averages.  Negroes  compose 
almost  100  percent  of  the  non  white  population  in  the  counties, 
although  American  Indians  and  other  groups  are  also  represented. 
The  ratio  between  whites  and  blacks  has  not  markedly  changed  in 
recent  years. 
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2. 3. 1.6.  Future  Trends 


a.  Upper  Mississippi  Region.  This  region  is  expected 
to  experience  continued  growth,  increasing  in  population  by 

17  percent  between  1970  and  1990  (Obers,  1972).  This  rate  of 
increase  would  be  slower  than  during  the  previous  20  years  and 
would  be  substantially  below  the  anticipated  national  rate 
of  population  Increase  of  33  percent. 

b.  Study  Area.  The  study  area  is  expected  to  continue 
to  experience  population  growth.  Population  forecasts  prepared 
by  departments  of  the  Missouri  and  Illinois  State  governments 
predict  that  population  in  the  study  area  will  increase  approxi¬ 
mately  43  percent  between  1970  and  1990.  (See  Figure  2-21) 

Most  of  the  growth  is  expected  to  occur  in  the  urban 
counties.  Whereas  St.  Charles  County  and  Madison  County  now  hold 
68  percent  of  the  population,  by  1990  they  are  anticipated  to 
contain  73  percent  of  the  population.  In  Madison  County  most 
of  the  population  increase  will  be  from  natural  increases,  while 
in  St.  Charles  County  Inmigration  of  new  residents  will  account 
for  most  of  the  expected  growth. 

The  non  SMSA  counties  considered  in  aggregate  are 
expected  to  experience  some  population  increase  in  the  coming 
decades,  however  increases  are  expected  to  be  small,  averaging 
less  than  one  percent  a  year.  It  can  be  expected  that  most  of 
the  growth  that  does  occur  will  center  on  or  around  the  towns  in 
the  counties.  Outmigration  of  younger  groups  has  been  and  will 
continue  to  be  a  problem  for  these  rural  counties.  As  a  result 
of  outmigration,  the  proportion  of  the  over  65  may  increase  rela¬ 
tive  to  other  age  groups.  In  both  SMSA  and  non-SMSA  counties  the 
continued  decline  of  rural  farm  population  is  anticipated,  while 
continued  urbanization  and  suburbanization  of  the  population 
Is  predicted. 

2.3.2  INCOME  AND  EMPLOYMENT 

Median  family  income  for  the  non-SMSA  counties  in  1969 
was  $7,890,  considerably  lower  than  the  figure  of  $10,423  for  the 
SMSA  counties.  Proportionately  twice  as  many  families  in  the  non- 
SMSA  counties  had  1969  Incomes  below  the  poverty  level  as  did 
families  in  the  SMSA  counties  (13.0  percent  versus  6.4  percent). 
The  unemployment  rate  at  the  time  of  the  1970  Census  for  non-SMSA 
counties  was  3.3  percent  while  the  rate  for  the  SMSA  counties 
was  5.5  percent. 
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2.3.3  INDUSTRY  AND  OCCUPATION 

Clear  differences  are  apparent  between  the  non-SMSA 
and  SMSA  counties  with  regard  to  the  Industrial  and  occupational 
distributions  present  In  the  areas  (these  differences  are  primarily 
representative  of  the  rural-urban  differences  between  the  two 
areas).  Table  2-23  presents  1970  employment  by  industry  and 
Table  2-4  compares  the  occupational  distributions  of  the  two 
areas.  As  these  tables  Indicate,  the  greatest  differences  between 
the  two  areas  are  In  terms  of  manufacturing  and  agricultural 
employment.  The  SMSA  counties  are  clearly  manufacturing  centers, 
while  the  non-SMSA  counties  are  much  more  heavily  devoted  to 
agriculture.  Occupations  in  the  SMSA  counties  are  more  heavily 
oriented  to  white  collar  employment  in  professional  and  clerical 
categories.  Craftmen  account  for  a  substantially  greater  propor¬ 
tion  of  the  occupational  distribution  of  the  SMSA  counties--no 
doubt  bearing  some  relation  to  the  preponderance  of  manufacturing 
in  these  counties.  Farm  workers  comprise  the  only  occupational 
category  where  the  non-SMSA  counties  have  a  significantly  larger 
proportion  of  work  force  employed. 


Table  2-23 

Employment  by  Industry 


Non-SMSA 

SMSA 

Agriculture,  Forestry, 
Fisheries ,  Mining 

15.7 

2.1 

Construction 

6.8 

5.9 

Manufacturing 

22.0 

35.1 

Transportation 

3.3 

4.7 

Communications  and 

Public  Utilities 

3.1 

2.8 

Wholesale  Trade 

2.6 

3.0 

Retail  Trade 


15.5 


14.9 


Table  2-23  (con't.) 


Employment  by  Industry 


Non-SMSA 

SMSA 

Finance,  Insurance 

and  Real  Estate 

2.9 

4.4 

Services 

24.0 

22.4 

Public  Administration 

3.6 

4.4 

Source:  U.S.  Census  of  Population 

.  1970. 

Table  2-24 

Occupational  Distribution 

Non-SMSA 

SMSA 

Professional 

9.4 

13.5 

Non-Farm  Managers 

6.7 

6.5 

Sales  Workers 

5.1 

5.8 

Clerical 

12.4 

18.3 

Craftsmen 

13.8 

18.4 

Operative 

14.2 

14.8 

Transport  Equipment 

4.6 

4.4 

Non-Farm  Laborers 

4.8 

4.9 

Service  Workers 

12.4 

10.8 

Private  Household  Worker 

1.8 

0.8 

Farm  Workers 

14.9 

1.8 

Source:  U.S.  Census  of  Population,  1970. 
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2.3.4. 


INLAND  WATERWAY  SYSTEM 


2. 3. 4.1  General. 

The  Mississippi  River  and  its  larger  tributaries  comprise 
a  major  portion  of  the  Inland  Waterway  Navigation  System.  The 
Inland  Waterway  Navigation  System  is  a  major  link  in  the  national 
transportation  system,  serving  the  central  United  States  and 
tying  together  the  agricultural  midwest,  the  industrialized 
west,  the  Great  Lakes,  and  the  Gulf  Coast  Region  via  the  Intra¬ 
coastal  Waterway  System.  Navigation  on  the  Mississippi  River 
system  serves  ports  along  the  Mississippi  River  from  the  Gulf 
to  St.  Paul,  Minnesota;  on  the  Arkansas  River  up  to  Tulsa,  Okla¬ 
homa;  on  the  Ohio  River  up  to  Pittsburgh,  Pennsylvania;  on  the 
Missouri  River  up  to  Sioux  City,  Iowa;  and  on  the  Illinois  River 
up  to  Chicago,  Illinois,  and  Lake  Michigan.  Additional  tribu¬ 
taries  on  the  Mississippi  and  Ohio  Rivers  provide  numerous 
navigation  routes.  Table  2-25  shows  tonnages  carried  on  the  Mis- 
si:;slppi  River  System  have  increased  substantially.  High  bulk 
cargoes  having  low  unit  values  make  up  the  vast  majority  of 
materials  shipped  on  the  waterway  and  include  such  commodities 
as  grain,  coal,  petroleum,  industrial  chemicals,  construction 
materials,  and  iron  and  scrap  steel.  Commodities  movements  follow 
predictable  paths  to  and  from  major  origin-destination  (0-D) 
locations.  Grain,  for  example,  is  principally  shipped  from  areas 
along  the  Upper  Mississippi  and  Illinois  Rivers  to  New  Orleans 
for  processing  or  shipment  overseas.  Industrial  chemicals  originate 
in  locations  in  the  south  and  are  shipped  to  processing  locations 
along  the  Upper  Illinois  River.  Coal  and  steel  are  moved  down 
the  Ohio  to  locations  along  the  Mississippi  River. 


Mississippi 

Table  2-25 

River  System,  Waterborne  Tonnages 

Year 

Total  Tonnage 

1960 

233,959,481 

1965 

j01,780,091 

1970 

391,112,726 

1972 

419,805,850 

Source:  Waterborne  Commerce  of  the  United  States;  Corps  of  Engi¬ 


neers,  Lower  Mississippi  Valley  Division,  Vicksburg, 
Mississippi,  1972. 
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The  Inland  Waterway  is  thus  a  system  of  interrelated 
parts.  Each  component  contributes  to  the  overall  flow  of  traffic 
and  in  turn  carries  shipments  originating  in  other  locations  of 
the  system.  The  systemic  nature  of  the  Inland  Waterway  is 
illustrated  in  Figure  2-24  which  shows  the  traffic  density  along 
the  waterway  in  1972.  Given  the  nature  of  the  interrelationship 
among  0-D  regions,  changes  in  any  one  element  of  the  system  will 
be  reflected  throughout  the  system. 

2. 3. 4. 2  Upper  Mississipp;  .viver  and  Illinois  Waterway 

The  Upper  Mississippi  Ri’/er  begins  at  Lake  Itaska,  Min¬ 
nesota,  and  extends  south  to  tiie  mouth  of  the  Missouri  River 
north  of  St.  Louis,  Missouri.  The  Illinois  Waterway  comprised 
of  the  Illinois  River,  the  Des  Plaines  River,  the  Cliicago  Sanitary 
and  Ship  Canal,  and  the  Chicago  River,  forms  the  link  between 
the  Mississippi  River  and  the  Great  Lakes,  and  thence  to  the  Atlan¬ 
tic  Ocean  via  the  St.  Lawrence  Seaway.  .As  with  the  Inland  Water¬ 
way  System,  as  a  whole  this  component  has  experienced  substantial 
tonnage  increases  over  the  past  years  (Table  2-25).  Principal 
commodities  shipped  on  this  portion  of  the  wateni?ay  include  grain, 
coal,  petroleum,  and  industrial  ciiemicals. 

In  the  reach  of  the  Upoer  Mississippi  and  Illinois 
Rivers  defined  as  the  project  area  most  of  the  waterborne  traffic 
is  "through  traffic"  that  is  traffic  whose  origin  or  destination 
lies  outside  the  project  area.  Origin  or  destination  locations 
in  the  project  area  include  the  communities  of  Alton  and  Meredosia, 
Illinois,  and  Louisiana,  Missouri.  These  communities  accounted 
for  the  major  portion  of  tonnages  in  the  project  area.  The  major 
commodity  being  shipped  was  grain,  while  multiple  commodities 
being  received  are  industrial  chemicals,  coal,  petroleum,  and 
grain. 

2.4.  EXISTING  LAND  USE 

2.4.1  INTRODUCTION 

Land  use  along  the  Upper  Mississippi  River,  i.e..  Pools 

24,  25,  and  26,  is  comprised  of  widely  varied  activities.  Major 
activities  on  the  alluvial  plain  and  bordering  uplands  include 
public  land,  forest,  wetlands,  agriculture,  free  standing  resi¬ 
dential,  free  standing  commercial/ industrial,  transportation, 
extractive,  and  combined  urban.  From  the  detailed  land  use  infor¬ 
mation  presented  on  Plate  6  A-D,  general  patterns  are  perceivable. 

2.4.2  GENERAL  PATTERNS  OF  L.\ND  USE 

Over  one-half  of  the  land  in  the  study  area  is  devoted 
to  agriculture.  This  proportion  roughly  holds  for  the  entire 
stretch  of  the  Upper  Mississippi  River,  from  the  head  of  naviga¬ 
tion  to  St.  Louis.  Along  Pools  24,  25,  and  26,  agriculture  is 
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found  on  the  neighboring  uplands,  the  alluvial  plain,  and  some 
of  the  larger  Islands,  particularly  those  with  road  or  dike  access. 
Yet,  while  agriculture  seemingly  is  one  of  the  more  primal  activi¬ 
ties,  as  compared  to  urban,  it  has  caused  substantial  alteration 
of  the  natural  environment.  Steep  slopes  are  grazed  or  plowed, 
contributing  to  the  erosion  of  the  land.  On  the  alluvial  plain, 
agriculture  has  displaced  large  areas  of  native  forest  and  has 
served  as  an  impetus  for  the  construction  of  extensive  levee 
and  drainage  systems. 

Forest  is  defined  as  areas  covered  by  trees,  but  not 
in  agricultural  use.  Forest  is  the  second  ranking  land  use 
and  is  generally  found  where  agriculture  does  not  take  place  due 
to  physical  restrictions.  Thus,  forest  will  occur  in  linear 
fashion  along  streams,  banks  of  the  River,  ditches,  steep  upland 
valley  walls,  in  small  scattered  clumps  around  lakes  or  in 
large  bodies  in  natural  Iovt  areas  on  the  alluvial  plain. 

Public  open  land  refers  both  to  ownership  and  land 
use.  This  category  refers  to  all  large  plots  of  land  owned 
and/or  administered  by  either  state  or  federal  government.  This 
public  land  is  primarily  confined  to  low  areas  on  the  alluvial 
plain,  adjacent  to  the  River,  and  some  of  the  islands  in  the 
River.  Most  of  the  public  land  is  managed  as  refuges  by  either 
the  U.S.  Bureau  of  Sport  Fisheries  and  Wildlife,  the  Illinois 
Department  of  Conservation, . or  the  Missouri  Department  of 
Conservation. 

Wetlands  and  lakes  are  frequent  in  the  study  area, 
especially  on  the  alluvial  plain,  but  still  account  for  only 
a  small  portion  of  the  area's  land  use.  Wetlands  are  areas 
which  have  intermittent  water,  occurring  in  low  areas,  near 
lakes  and  the  River.  Lakes  have  water  year-round  and  are  usually 
remnants  of  a  former  river  channel. 

Urban  development  is  the  most  conspicuous  land  use  in  the 
study  area.  Yet,  the  total  area  of  development  is  far  less  than 
that  of  agriculture  or  forest.  Except  for  Alton,  Illinois,  the 
urban  developments  are  moderate  in  terms  of  the  extent  of  physical 
development  and  offer  central  place  functions  normal  of  inland 
central  places  (i.e.,  farming  communities).  With  only  a  few 
exceptions,  the  towns  are  regularly  spaced  along  the  river  and 
are  located  on  the  transition  zone  of  upland-alluvial  fan-allu¬ 
vial  plain.  Undoubtedly,  the  settlements  began  on  the  upland 
or  alluvial  fan,  above  flood  stage,  but  later  extended  down  onto 
the  alluvial  plain,  exposing  themselves  to  flood  threats. 

Scattered  free  standing  residential  occurs  along  the  River,  but 
not  of  significant  magnitude  to  map,  being  mostly  farmsteads 
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or  small  developments.  The  same  is  true  of  the  magnitude  free¬ 
standing  commercial/ industrial. 


Transportation  facilities  not  only  comprise  a  major  use 
of  land,  but  also  more  importantly  add  to  the  character  and  devel¬ 
opment  of  the  land  by  way  of  relative  accessibility.  The  Upper 
Mississippi  River  area  possesses  good  inter-  and  intra-regional 
accessibility  of  highway,  rail,  and  water.  .411  three  modes  of 
transportation  run  north-south  through  the  area  and  rail  and 
highway  provide  east-west  accessibility.  (Plate  7) 

2.4.3  DETAILED  LAND  USE 

(1)  Pool  24.  Pool  24  begins  at  Clarksville,  .Missouri, 
and  proceeds  in  a  northwesterly  direction  for  28  river  miles, 
terminating  at  Saverton,  Missouri  (Plate  6-C) .  The  river  width 
varies  greatly  in  Pool  24,  reaching  a  maximum  width  of  approxi¬ 
mately  one  and  one-half  miles  near  Pharris  Island  and  having  a 
minimum  width  of  approximately  one-half  mile  at  Louisiana,  Missouri. 
The  alluvial  plain  is  wider  than  chat  up  river,  measuring  its 
maximum  width  at  the  Salt  River  tributary,  almost  seven  miles. 

The  average  width  of  the  alluvial  plain  is  about  five  miles  in 
Pool  24.  The  river  in  this  pool  is  skewed  toward  the  west  bluff, 
leaving  the  eastern  side  of  the  plain  for  agriculture  and  minor 
urban  development.  The  entire  eastern  half  of  the  alluvial  floodplain 
is  protected  by  levees.  The  widest  floodplain  on  the  Missouri 
side  occurs  at  the  mouth  of  the  Salt  River. 

Land  use  on  the  alluvial  plain  of  Pool  24  is  dominated 
by  agriculture,  which  takes  up  approximately  70  percent  of  the 
area.  The  m.ijority  of  the  agriculture  is  cropland,  but  some 
pasture  or  grassland  exists.  Agriculture  is  found  on  several  of 
the  islands  which  have  dikes  e.xtending  to  them.  On  the  floodplain, 
agriculture  is  removed  from  the  River  located  on  generally  higher 
ground.  Agriculture  probably  could  not  exist  at  its  present  mag¬ 
nitude  without  the  flood  protection  afforded  by  the  levees. 

Forest  .s  a  second  major  land  use  and  represents  the 
more  natural  state  of  the  floodplain.  Forest  seemingly  has  been 
relegated  to  low  areas  and  areas  susceptible  to  flooding.  Forest 
occurs  on  many  of  the  islands,  along  the  river  banks,  around 
lakes,  and  along  streams.  The  largest  forest  area  is  found  on 
the  southern  half  of  the  oval-shaped  bottoms  at  the  mouth  of 
the  Salt  River.  Lakes  and  wetlands  are  widely  scattered  on  the 
floodplain  in  Pool  24.  Lakes  include  the  permanent  water  bodies 
that  may  be  open,  have  restricted  exits,  or  be  land  locked. 

Lakes  frequently  occur  along  the  base  of  the  levees  on  the 


riverward  side.  These  lakes  have  formed  in  borrow  pits  result¬ 
ing  from  levee  construction.  Others  occupy  abandoned  river 
meanders  and  side  channels.  Wetlands  are  low  areas  where  water 
ponds  on  a  seasonal  basis.  Wetlands  are  more  frequent  than  lakes, 
but  occur  in  close  correspondence  to  lakes  and  forest. 

Public  open  land  is  another  major  land  use  in  Pool  2A. 

The  Bureau  of  Sport  Fisheries  and  Wildlife  operates  two  areas, 
the  Del  Aire  Division  of  the  Mark  Twain  National  Wildlife  Refuge 
and  the  Clarence  Cannon  National  Wildlife  Refuge,  on  off  project 
lands  adjacent  to  this  pool.  The  Ted  Shanks  Memorial  Wildlife 
Area,  administered  by  the  Missouri  Department  of  Conservation 
is  on  this  pool.  This  unitized  area  comprises  over  7,000 
acres  of  lands  and  waters  managed  for  fish  and  wildlife  purposes. 
Cver  8, COO  acres  of  project  land  and  water  area  acquired  for 
the  nine-foot  navigation  project  are  managed  by  the  States  of 
Illinois  and  Missouri  for  fish  and  game  purposes  under  the 
\eral  Plan  and  Cooperative  Agreement.  There  are  a  number  of 
developed  public  access  areas  along  this  pool  developed  and  oper¬ 
ated  by  joint  agreement  between  the  Corps  and  the  States  of 
Illinois  and  Missouri. 

Urban  land  use  on  the  Pool  24  floodplain  consists  of 
relatively  small  farming  communities.  The  settlements  occur 
at  regular  intervals  at  the  base  of  the  uplands.  The  communi¬ 
ties  are  Louisiana  and  Ashburn,  .Missouri,  and  Pleasant  Hill, 
Rockport,  New  Canton,  and  Kinderhook,  Illinois.  The  Missouri 
towns  are  located  on  the  banks  of  the  River  while  the  Illinois 
towns  are  several  miles  removed.  Of  the  towns  in  Pool  24, 
Louisiana  is  the  largest,  having  a  1970  population  of  4,533. 

Rail  lines  parallel  the  entire  length  of  Pool  24  on 
both  sides,  as  do  highways.  All  towns  are  served  by  both  rail 
and  highways.  A  highway  bridge  crosses  the  River  at  Louisiana, 
Missouri. 


(2)  Pool  25.  Pool  25  begins  at  Cap  au  Gris,  Missouri, 
and  extends  northward  32  miles  to  Clarksville,  Missouri  (Plate 
§-B),  The  Mississippi  River  travels  along  the  eastern  bluff  of 
the  floodplain  from  Cap  au  Gris  to  about  two  miles  south  of  Bell- 
view,  Illinois,  where  it  wanders  into  the  middle  of  the  alluvial 
plain  and  remains  there  until  touching  the  western  bluff  at 
Clarksville.  The  river  in  Pool  25  is  braided  with  numerous  islands 
and  varies  in  width  from  1-1/2  miles  to  1/2  mile.  Going  northward 
from  Lock  and  Dam  No.  25,  the  floodplain,  measured  bluff  to  bluff, 
gradually  widens  from  a  width  of  3-1/2  miles  to  five  miles  at 
Clarksville.  The  western  portion  of  the  floodplain  is  the  widest 
side  in  Pool  25.  This  side  of  the  floodplain  is  leveed  almost 
its  entire  length.  The  eastern  side  of  the  alluvial  plain  is 
narrow  and  only  the  northern  half  is  leveed. 
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Land  use  on  che  floodplain  of  Pool  25  Is  about  60 
percent  agriculture  and  about  40  percent  forest.  Agricultural 
activity  on  the  floodplain  is  made  up  almost  entirely  of  crop¬ 
land,  although  a  small  amount  of  grazing  does  exist.  The  broad 
west  side  of  the  floodplain  is  leveed  its  entire  length  and  holds 
the  bulk  of  Pool  25' s  agriculture.  Large  areas  of  this  protected 
bottomland  are  cleared  and  the  streams  channelized.  A  relatively 
small  amount  of  agriculture  is  found  on  the  narrow  eastern  flood- 
plain. 


Forest  occurs  along  the  riverbanks,  on  the  numerous 
islands,  along  streams  and  river  side  channels,  and  around 
lakes.  Large  areas  of  forest  occur  on  the  eastern  floodplain, 
particularly  chat  which  is  directly  across  from  Foley,  Missouri. 
Here,  the  land  is  low  and  wet  and  of  limited  agricultural  capacity. 
The  riverbanks  are  forested  for  nearly  the  entire  length  of 
Pool  25. 


There  are  few  lakes  and  wetlands  in  Pool  25.  These 
contribute  little  to  the  overall  land  use  of  the  area. 

There  are  over  8,500  acres  of  project  land  and  water 
administered  by  Che  Bureau  of  Sport  Fisheries  and  Wildlife  in 
cooperation  with  the  States  of  Illinois  and  Missouri  for  fish 
and  wildlife  purposes.  This  includes  the  over  2,100  acre  Batch- 
town  Division  of  the  Mark  Twain  National  Wildlife  Refuge.  These 
areas  were  transferred  to  these  agencies  for  fish  and  game  manage¬ 
ment  purposes  under  the  General  Plan  and  Cooperative  Agreement 
for  this  project.  In  addition  there  are  a  number  of  developed 
public  access  areas  leased  to  the  States  of  Illinois  and  Missouri 
on  project  lands. 

Urban  development  consists  of  the  farming  communities 
of  Winfield,  Foley,  Elsberry,  and  Annada,  Missouri;  Bellview, 
Illinois;  and  Clarksville,  Missouri.  Elsberry  is  the  largest 
community  in  Pool  25,  having  a  1970  population  of  1,398. 

A  rail  line  parallels  the  river  along  the  foot  of  the 
western  bluff.  Highways  border  the  river  on  both  sides. 

(3)  Pod  26.  Pool  26  begins  at  Alton,  Illinois,  and 
stretches  in  a  due  west  direction  to  Winfield,  Missouri  (Plate 
6-A) .  The  pool  proper  is  widest  at  Lock  and  Dam  No.  26,  where 
it  is  just  over  one  mile  wide  between  vegetated  banks.  This 
breadth  is  due  to  the  joining  of  the  Illinois  River  at  Grafton, 
Illinois.  Pool  26  is  its  narrowest  in  Che  southern  extreme, 
measuring  about  one-half  mile  across.  The  floodplain  is  rela¬ 
tively  narrow  at  Lock  and  Dam  No.  25,  measuring  about  3-1/2  miles 
across.  It  then  begins  to  widen,  being  5-1/2  miles  at  O'Fallon, 
Missouri,  and  increases  quickly  with  the  joining  of  the  Illinois 
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and  Missouri  Rivers'  floodplains.  This  wide  floodplain  measures 
over  twelve  miles  across  from  bluff  to  bluff,  and  is  wholly 
located  on  the  west  side. 

Land  use  on  the  alluvial  plain  of  Pool  26  is  predominantly 
agriculture,  which  takes  up  approximately  60  percent  of  the  area. 
Nearly  all  of  the  agriculture  is  cropland,  with  only  a  small 
amount  in  pasture.  Unlike  Pools  24  and  25,  Pool  26  does  not 
have  any  apparent  agriculture  on  the  islands.  On  the  floodplain, 
agriculture  is  removed  from  the  River,  usually  buffered  by  a 
corridor  of  forest.  Agriculture  on  the  floodplain  exists  without 
benefit  of  any  major  levees. 

Forest  is  a  second  major  land  use  on  the  floodplain. 

It  is  found  along  the  riverbanks,  on  the  islands,  along  streams, 
around  lakes,  and  in  low  areas.  In  general,  forest  exists  in  areas 
where  it  is  too  wet  to  farm. 

Lakes  and  wetlands  on  the  floodplain  are  relatively 
rare  in  thi.s  stretch  of  the  Mississippi  River.  Two  large  lakes 
occur  away  from  the  River,  both  near  O' Fallon,  Missouri.  Wet¬ 
lands  are  seasonal  and  occur  along  the  river,  near  the  two  large 
lakes  mentioned,  and  on  several  of  the  larger  islands. 

Located  on  this  pool  and  above  the  lower  15  miles  of 
the  Illinois  River,  there  are  nearly  19,000  acres  of  project 
land  and  water  area  administrated  by  the  Bureau  of  Sport  Fisheries 
and  Wildlife  in  conjunction  with  the  States  of  Illinois  and 
Missouri  for  fish  and  wildlife  purposes.  This  includes  the  over 
4,100  acres  of  the  Calhoun  unit  of  the  Mark  Twain  National 
Wildlife  Refuge.  These  lands  were  transferred  to  these  agencies 
for  fish  and  game  management  purposes  under  the  General  Plan 
and  Cooperative  Agreement. 

Urban  development  in  the  Pool  26  floodplain  is  located 
almost  entirely  on  the  Missouri  side.  This  development  consists 
of  the  farming  communities  of  West  Alton,  Portage  des  Sioux, 

Old  Monroe  and  Winfield.  On  the  Illinois  side,  the  communities 
are  located  on  the  uplands,  overlooking  the  River.  These  communi¬ 
ties  include  Alton,  Elsah,  Chautauqua,  and  Grafton. 

Two  rail  lines  and  several  county  roads  parallel  the 
pool  on  the  west.  Only  one  highway,  Illinois  Route  3,  parallels 
the  River  cn  the  east.  The  large  plot  of  free  standing  commer¬ 
cial/industrial  development  located  about  two  miles  east  of  Portage 
Des  Sioux,  Missouri,  is  the  Union  Electric  generating  plant. 
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2.4.4  THE  LOWER  ILLINOIS  RIVER,  LA  GRANGE  TO  GRAFTON,  ILLINOIS 

The  first  80  miles  of  the  Illinois  River  Is  Influenced 
by  Lock  and  Dam  No.  26.  This  reach  of  river  extends  northward 
from  Grafton,  Illinois  (river  mile  0.0)  to  LaGrange,  Illinois 
(river  mile  80.2)  (Plates  5A,  B,  and  D).  The  river  width,  the 
distance  between  vegetated  banks  taken  normal  to  the  direction 
of  flow.  Is  narrow,  averaging  about  one-fourth  mile  across. 

However,  this  Is  not  constant,  for  In  several  places  where 
Islands  exist,  the  river  bulges  to  a  width  of  three-fourth  mile 
across.  The  floodplain  averages  just  over  four  miles  In  width. 
Much  of  the  floodplain  la  protected  from  overbank  flow  by  levees. 
For  approximately  the  first  15  miles,  the  Illinois  River  flows 
In  the  middle  of  the  floodplain.  The  River  then  veers  to  the 
west,  touches  the  western  bluff  at  Hardin,  Illinois,  and  flows 
along  this  bluff  until  reaching  Valley  City.  At  Valley  City, 
the  river  takes  a  northeast  course  and  again  flows  In  the  approxi¬ 
mate  center  of  Its  valley  up  to  LaGrange. 

Land  use  on  the  Illinois  River  floodplain  is  in  the 
northern  extent,  past  Nutwood,  where  agriculture  appears  to  account 
for  at  least  80  percent  of  the  total  area.  Cropland  accounts  for 
almost  all  of  this  agricultural  land.  In  the  southern  extent  of 
this  reach  of  the  Illinois  River,  some  land  that  was  once  agricul¬ 
tural  has  been  removed  from  the  river  by  a  wide  barrier  of  lakes , 
wetlands,  and  forest  and  thus  agriculture  has  a  very  small  share 
of  the  floodplain.  In  contrast.  In  the  northern  extent,  agricul¬ 
ture  Is  separated  from  the  river  by  only  a  narrow  barrier  of 
forest. 


Forests  and  lakes  account  for  over  one-half  of  the  flood- 
plain  area  south  of  Nutwood.  This  area  Is  naturally  low  and 
precarious  to  farm  and  thus  forest  has  remained  In  large  quan¬ 
tities.  North  of  Nutwood,  forest  is  found  in  narrow  corridors 
along  the  river  banks,  along  streams,  and  on  the  few  islands. 

Forest  In  large  quantities  is  not  found  again  until  Meredosia 
Lake  Is  reached.  Here  again,  the  land  Is  naturally  low,  tends 
to  flood,  and  Is  thus  risky  to  farm. 

Lakes  and  wetlands,  like  forest,  are  relatively  scarce 
on  the  floodplain,  occurring  In  large  areas  only  at  Grafton  and 
Meredosia.  At  these  two  points,  lakes  and  wetlands  are  the  dominant 
land  use. 


Located  on  the  lower  Illinois  River,  just  upstream  from 
Grafton,  Illinois,  Is  situated  the  5,000  acre  Pere  Marquette  State 
Park,  largest  state  park  In  Illinois.  There  are  numerous  public 
access  areas  oiy  project  lands,  and  over  thirty  major  boat  dock 
and  marina  locations  on  private  properties  along  the  shoreline 
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of  the  pool.  Additionally,  there  are  a  significant  number  of 
seasonal  cottage  sites  on  project  lands,  leased  to  private  indivi¬ 
duals  who  avail  themselves  to  the  many  water  oriented  outdoor 
recreation  pursuits  the  project  offers. 

Urban  development  along  the  Illinois  River  consists  of 
regularly  spaced  and  moderately  sized  farming  communities  and 
regional  centers  near  the  bluff  as  well  as  in  the  middle  of  the 
floodplain.  Communities  at  the  base  of  the  bluffs  include  Grafton, 
Nutwood,  Hardin,  Spanky,  Michael,  Eldred,  Kampsville,  Bluffdale, 
Hillview,  Pearl,  Montezuma,  Forence,  Oxville,  Valley  City,  Cham- 
bersburg,  and  LaGrange.  Floodplain  communities  consist  of  East 
Hardin,  Naples,  and  Meredosia.  Meredosia  is  the  largest  commu¬ 
nity  on  this  reach  of  the  Illinois  River.  Three  rail  lines  cross 
the  floodplain.  The  first  going  from  Versailles,  through  Mere¬ 
dosia,  to  Bluffs.  The  second  rail  line  goes  from  Valley  City, 
through  Naples,  to  Bluffs.  The  third  rail  line  crosses  the 
Illinois  River  at  Pearl  going  to  Hillview.  There  is  no  rail 
lire  parallelling  the  river  in  this  reach.  However,  highways 
do  parallel  and  transect  the  river,  giving  this  reach  adequate  road 
access . 


2.5  OUTDOOR  RECREATION 

As  leisure  time  and  affluence  have  increased,  outdoor 
recreation  has  become  an  increasingly  important  part  of  the 
lifestyle  of  much  of  the  United  States.  Studies  made  in  recent 
years  have  documented  the  growth  in  recreational  demand,  and 
have  indicated  the  most  popular  forms  of  outdoor  recreational 
activities.  Figures  2-25  and  2-26  present  the  results  of 
recreational  demand  surveys  done  at  the  national  and  St.  Louis 
SMSA  levels.  As  can  be  seen,  popular  activities  in  both  studies 
include  swimming,  bicycling,  and  fishing. 

In  the  study  area,  the  Mississippi  and  Illinois  Rivers 
are  major  outdoor  recreation  resources.  The  riverine  land¬ 
scapes  consisting  of  high  bluffs  and  floodplains  of  varying  widths, 
afford  picturesque  views  and  provide  a  desireable  environment 
for  outdoor  recreation.  The  rivers  are  used  extensively  by 
residents  in  the  study  area  as  well  as  by  many  of  the  two  million 
plus  residents  of  the  St.  Louis  SMSA.  Boating,  sightseeing, 
and  fishing  rank  as  the  three  most  popular  recreation  activities 
on  the  river  (Table  2-26). 

Data  compiled  by  the  Corps  of  Engineers  on  outdoor  recre¬ 
ation  usage  at  public  access  sites  on  the  Mississippi  and  Illi¬ 
nois  Rivers  Illustrate  the  importance  of  these  rivers  as  recre¬ 
ation  resources.  On  the  Mississippi  River  in  the  study  area 
thei e  are  25  public  access  areas  operated  by  the  Corps  of  Engineers, 
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FAVORITE  AMERICAN  SPORTS 


ESTIMATED  NUMBER  OF  PARTICIPANTS  BY  SPORT 


10^191,000 


65,613,000 
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Figure  2-25 


ESTIMATED  ANNUAL  RECREATION  PARTICIPATIONS 

ST.  LOUIS  REGION 


ESTIMATES  BASED  UPON  A  SURVEY  OF  MISSOURI  OUTDOOR  RECREATION  PLAN 
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the  State  of  Missouri,  State  of  Illinois,  or  private  concessioners. 
In  1972  these  sites  received  3,993,600  recreation  days  of  atten¬ 
dance.  The  Illinois  River  also  receives  substantial  recreation 
use.  In  the  study  area  the  12  public  access  sites  on  which  the 
Corps  of  Engineers  maintains  user  statistics  received  89,400 
visitor-days  attendance  in  1972. 


Table  2-26 

Public  Access  Area,  Activity  Use 

Activity 

Percent 

Participating  in  Activity’ 

Sightseeing 

73.2 

Boating 

71.6 

Fishing 

32.2 

Swimming 

26.5 

Picnicking 

23.4 

Water-skiing 

22.9 

Camping 

5.0 

Other 

17.3 

*Note:  Percentages  do  not  total  100  because  of  duplication  of 


activities;  e.g.,  many  individuals  come  to  a  facility 
to  fish  and  picnic,  etc. 

Source:  1972  Annual  Report,  Recreation-Resource  Management 

System,  Corps  of  Engineers 

2.6  CULTURAL  RESOURCES 

2.6.1  ARCHAEOLOGY 

The  valleys  of  the  Mississippi  and  Illinois  Rivers 
constitute  two  of  the  richest  locations  for  the  study  of  prehistoric 
man's  cultural  patterns  in  the  United  States.  Man's  presence 
has  been  ascertained  in  these  valleys  for  at  least  10,000  years,  and 
:he  number  and  diversity  of  sites  from  different  periods  of  abori¬ 
ginal  development  make  these  areas  especially  significant. 
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In  the  Illinois  and  Mississippi  Rivers'  floodplains  lo¬ 
cated  within  the  study  area  boundaries,  the  locations  of  several 
hundred  archaeological  sites  have  been  recorded  with  the  Illinois 
Archaeological  Survey  and  the  Missouri  Archaeological  Survey. 

Most  of  the  known  sites  have  been  located  along  the  alluvial 
terraces  of  the  floodplain  or  at  locations  away  from  the 
shoreline  of  cities  on  the  Mississippi  or  Illinois  Rivers.  As 
has  been  noted  however,  little  systematic  investigation  of  the 
shorelines  has  been  performed  by  archaeologists  (Denny,  1975). 

Detailed  information  on  shoreline  site  locations  is 
Important  along  the  Illinois  River  because  dredge  materials  are 
deposited  on  or  along  the  shoreline.  A  comprehensive  archaeological 
investigation  is  therefore  currently  underway  along  the  entire 
80  mile  reach  of  the  Illinois  River  in  the  St.  Louis  District. 

Sites  capable  of  being  adversely  affected  by  deposition  of  dredged 
materials  are  being  enumerated.  This  investigation  will  be 
completed  before  the  next  dredging  season  and  will  be  used  in 
the  planning  of  dxsposal  sites. 

No  such  Investigations  are  being  planned  for  the  shore¬ 
line  of  the  Mississippi  River.  Under  current  practices  dredged 
materials  from  the  navigation  channel  are  deposited  back  into  the 
river  with  no  impact  on  the  shoreline.  The  construction  of  bank¬ 
line  revetments  or  dikes  involves  disruption  of  small  portions 
of  shoreline. 

2.6.2  HISTORY 

A  total  of  16  historic  properties  on  the  National  Register 
of  Historic  places  are  located  in  the  counties  adjacent  to  the 
Mississippi  and  Illinois  Rivers  in  the  study  area.  None  of  these 
properties  are  located  where  they  are  capable  of  being  impacted 
by  Operation  and  Maintenance  activities. 
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PART  3 


3. 


RELATIONSHIP  OF  THE  ACTION  TO  LAND  USE  PLANS 


3.1  PLANS  OF  OTHER  FEDERAL  AND  STATE  AGENCIES 

Under  the  "General  Plan  and  Cooperative  Agreement"  actions 
of  the  subject  project  and  their  relationship  to  plans  of  federal 
and  state  agencies  are  coordinated  with  the  appropriate  agencies, 
i.e.,  U.S.  Fish  and  Wildlife  Service,  Illinois  Department  of  Conser¬ 
vation,  and  Missouri  Department  of  Conservation.  The  coordination 
with  the  plans  of  state  and  federal  agencies  is  developed  in  Section 
1.6  of  this  report.  Due  to  the  degree  of  coordination,  the  subject 
action  is  generally  compatible  with  the  land  use  plans  and  objectives 
of  affected  state  and  federal  lands. 

3.2  PLANS  OF  LOCAL  AGENCIES 

3.2.1  STATE  OF  PLANNING 

Land  use  planning  for  the  Missouri  and  Illinois  counties 
along  Pools  24,  25  and  26,  is  in  a  mixed  state  of  planned  and  un¬ 
planned  land,  as  well  as  proposed  and  adopted  plans.  Table  3-1 
presents  a  summary  of  the  status  of  land  use  planning  in  the  study 
area.  Though  a  number  of  counties  have  land  use  plans  (Plate  8), 
only  four  counties  have  both  a  plan  as  well  as  planning  authority. 
These  counties  are  St.  Charles  County  and  Ralls  County,  Missouri, 
and  Madison  County  and  Pike  County,  Illinois. 

3.2.2  ST.  CHARLES  COUNTY,  MISSOURI 

The  Land  Use  Plan  and  Transportation  for  St.  Charles  County 
is  detailed  for  only  the  eastern  edge  of  the  country.  The  plan  con¬ 
tains  a  number  of  proposals  in  relation  to  the  Mississippi  River. 
Specifically,  the  shoreline  along  Pool  26  is  designated  for  recrea¬ 
tional  residences  (i.e.,  seasonal  dwellings)  as  well  as  greenbelt 
agricultural  lands,  parks,  and  open  space.  Only  one  town.  Portage 
des  Sioux,  borders  the  River.  The  town  is  proposed  to  remain  low 
density  residences  (5  units  per  acre  or  less) .  The  only  proposed 
major  development  near  the  Mississippi  River  is  for  "major  Industry". 
This  development  is  proposed  just  west  of  Missouri  Highway  94 
(See  Plate  8) . 

3.2.3  RALLS  COUNTY,  MISSOURI 

The  Mark  Twain  Regional  Plan  contalnes  only  minor  proposals 
for  that  part  of  Ralls  County  near  the  Mississippi  River,  (Plate  8). 
Like  the  remainder  of  the  county,  the  majority  of  the  area  near  the 
River  is  proposed  to  remain  in  agriculture.  Only  minor  low  density 
residential  is  planned  to  develop  in  the  northeast  corner  of  Ralls 
County  along  Missouri  Highway  79,  coming  south  from  the  city  of 
Hannibal.  No  true  river-oriented  development  is  proposed  for 
Ralls  County.  However,  this  does  not  preclude  rhe  possibility  of 
its  growth. 
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3.2.4  MADISON  COUNTY,  ILLINOIS 

The  Land  Use  and  Transporcaclon  Plans  for  Madison  County, 
Illinois,  designate  proposed  land  use  for  that  portion  of  Madison 
County  in  the  study  area,  l.e.,  that  land  along  Pool  26.  Most  of 
Che  land  Is  planned  for  the  land  use  already  existing  on  It .  Of 
the  land  bordering  the  River,  industry  Is  proposed  for  where  it 
exists  now:  on  the  floodplain  at  Alton,  Illinois  (Plate  8).  The 
remainder  of  the  floodplain  at  Alton  is  planned  to  remain  open  in 
character,  i.e.,  agriculture,  recreation,  parks,  and  open  space. 

Past  Alton,  the  floodplain  terminates  and  limestone  bluffs  appear; 
thus,  the  land  adjacent  to  the  River,  really  lies  above  it.  This 
land  is  well  dissected,  having  high  local  relative  relief.  This 
type  of  terrain  extends  along  the  River  for  the  rest  of  Madison 
County;  i.e.  a  narrow  floodplain  against  high  bluffs,  and  a  well 
dissected  upland.  Due  to  these  physical  limitations,  agriculture 
interspersed  with  low  density  residential  is  proposed  as  future 
land  use.  Several  commercial  docks  are  proposed  along  the  River 
in  connection  with  rail  and  major  highway,  Illinois  Highway  3. 

3.2.5  PIKE  COUNTY,  ILLINOIS 

The  Regional  Development  Plan,  Pike  County,  Illinois,  dated 
1970,  is  the  existing  plan  for  the  county.  However,  the  documents 
potential  as  the  proposed  plan  is  doubted  and  thus,  its  relationship 
to  the  subject  action  should  be  qualified.  Looking  at  the  Plan 
(Plate  8),  land  adjacent  to  the  Mississippi  River  is  proposed  to 
remain  open,  being  agriculture  or  vacant.  A  Corpe  of  Engineers  access 
point  and  a  marina  or  boat  launch  are  proposed  for  land  opposite  of 
Louisiana,  Missouri,  north  of  U.S.  Highway  54.  Industrial  development 
is  proposed  west  of  Pleasant  Hill,  Illinois,  on  the  floodplain,  but 
removed  from  the  River. 

The  land  adjacent  to  the  Illinois  River,  the  plan  proposes 
the  continued  existence  of  Pearl,  Florence,  and  Valley  City,  as 
incorporated  areas  and  that  the  floodplain  be  preserved  in  an  open  or 
passive  use.  Two  large  areas  adjacent  to  the  River  and  north  of 
Valley  City  are  proposed  for  industry. 

3.3  COMPARISON  OF  THE  ACTION  TO  LAND  USE  PLANS 

A  comparison  of  the  land  use  plans  discussed  above  to  the 
location  and  description  of  the  subject  action  shows  no  direct  con¬ 
tradictions  in  the  future  land  use  types  or  the  location  of  a  land  use. 
This  lack  of  impact  is  due  to  the  fact  that  dredge  material  is 
negligible  in  relation  to  the  scale  of  the  existing  plans.  Additionally, 
several  of  the  plans  appear  to  have  assumed  not  only  the  continued 
navigation  is  illustrated  by  the  numerous  proposed  industrial  develop¬ 
ments  along  the  River  and  commercial  docks.  The  assumption  of  con¬ 
tinued  pool  condition  is  shown  by  the  proposed  seasonal  dwellings  in 
the  plan  for  St.  Charles  County. 
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Table  3-1  Sxunmary  of  Status  of  County  Land 
Use  Planning,  Pools  24,  25,  and  26 


Countv 

E.xistence  of  Plan 

Status  of  Plan 

1.  St.  Charles  Co., 

Mo.  Yes 

Planning  authority  adopted  -  1959 
Most  current  plan  -  1970 

2.  Lincoln  Co. ,  Mo. 

Currently 
being  reassessed 

/oted  and  defeated  planning 
authority  -  1974 

3.  Pike  Co. ,  Mo. 

Yes 

No  planning  authority 

4.  Ralls  Co., 

Yes 

Planning  authority  adopted  -  1964 
Most  current  plan  -  1968 

5.  Madison  Co.,  Ill. 

Yes 

Plan  adopted  -  1973 

6.  Jersey  Co. ,  Ill. 

No 

No  authority 

7.  Calhoun  Co. ,  Ill. 

No 

No  authority 

8.  Pike  Co.,  Ill 

Yes 

Planning  authority  adopted  -  1974 
Most  current  plan  -  1970 

9.  Brown  Co. ,  Ill. 

No 

Planning  authority  adopted  -  1974 

10.  Greene  Co.,  Ill, 

No 

No  authority 

11.  Scott  Co. ,  Ill. 

No 

No  authority 

12.  Morgan  Co, ,  Ill. 

No 

No  authority 

13.  Cass  Co. ,  Ill. 

No 

No  authority 
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4. 


IMPACT  OF  THE  ACTION  ON  THE  ENVIRONMENT 


4.1  PHYSICAL  IMPACTS 

4.1.1  IMPACT  TO  RIVER  REGIME 

4 . 1 . 1 . 1  Review 

In  Part  1,  PROJECT  DESCRIPTION  AND  HISTORY,  a  description 
of  the  9-foot  channel  project  and  the  operation  and  maintenance  of 
the  locks  and  dams  was  presented.  in  J.1.2,  RIVER  CHANNEL 
CONFIGURATION,  earlier  attempts  of  river  regulation  were  described. 

In  summary,  the  River  and  Harbor  Act  of  July  3,  1930  authorized 
the  9-foot  channel  oroiect  in  the  Upper  .'■lississippi  River.  Within 
the  study  reach,  work  began  officially  on  January  13,  1937  at  Lock 
end  Dam  No.  26  at  Alton,  Illinois.  First  full  pool  was  obtained  in 
Pool  26  cm  August  8,  1938,  in  Pool  25  on  July  11,  1939  and  in  Pool 
24  on  May  14,  1940.  The  9-foot  channel  project  in  the  study  reach 
was  placed  completely  in  operation  on  March  12,  1940. 

The  locks  and  dams  have  changed  the  character  of  the  river. 
The  permanent  change  in  low- flow  water  levels  submerged  the  dikes  con¬ 
structed  during  the  4-4  foot  and  6-foot  channel  projects,  and  no 
longer  can  Sunday  excursionists  walk  across  the  river  at  low  water. 

In  addition,  the  creation  of  the  pools  and  a  stable  low-water  level 
was  a  boon  to  wildlife  (Gabrielson,  1937). 

4. 1.1. 2  Short  Term  Geomorphic  Response 

In  the  fall  of  1939,  the  first  continuous  hydrographic  servey 
of  the  study  reach  of  the  Mississippi  River  since  the  closure  of  the 
three  dams  was  made.  This  survey  provides  a  picture  of  the  immediate 
response  of  the  river  to  the  river  closure  caused  by  the  dams. 

In  1939,  the  surface  area  of  the  river  had  not  yet  changed 
in  response  to  the  closure  of  Dams  24,  25,  and  26.  More  time  was 
required  to  convert  land  vegetation  submerged  by  the  closures  into 
•ater  and  water  vegetation.  In  fact,  during  the  first  two  winters 
after  closure  of  the  dams,  the  areas  flooded  by  the  pools  were  logged 
of  timber. 

The  closures  of  Dams  25  and  26  had  not  yet  affected  the  size 
and  number  of  islands  but,  for  the  record,  the  number  of  islands 
in  the  study  reach  are  given  in  Table  4-1.  The  great  increase  in  the 
number  of  islands  in  Pool  24  was  due  probably  to  the  degradation  in 
Pool  24  that  in  turn  resulted  from  the  sequence  of  construction 
(see  Riverbed  Elevations  in  1939).  Also  the  1930 's  were  dry  years 
so  the  low  water  levels  caused  by  droughts  and  degradation  would  allov; 
the  land  vegetation  to  take  hold  on  exposed  sandbars. 
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Table  4-1 


Number  of  Islands,  1929  and  1939 


Location 

Number 

of 

Islands 

1929 

1939 

Chang! 

Pool  26: 

Below  Illinois  confluence 

- 

11 

- 

Middle  third 

23 

21 

+  2 

Upper  quarter 

11 

11 

0 

Pool  25: 

Lower  quarter 

13 

17 

+  4 

Middle  half 

28 

32 

+  4 

Upper  quarter 

24 

16 

-  8 

Pool  24: 

Lower  quarter 

13 

19 

+  6 

Middle  half 

29 

57 

+  28 

Upper  quarter 

9 

20 

+  11 

The  1939  average  riverbed  elevations  In  deepest  1000  feet  of 
the  Mississippi  River  channel  in  the  study  reach  are  given  in  Table 
4-2.  For  comparison,  the  change  in  riverbed  elevations  between  1929 
and  1939  are  also  presented. 


Table  4 

Average  Riverbed  Elevations  in 

-2 

the  1939  Upper  Mississippi 

River 

Location 

Average  Riverbed  Elevation,*  ft  Amsl 

1939  Change 

since  1929 

Pool  26: 

Below  Illinois 

River 

390.2 

“ 

Middle  third 

400.7 

-  0.8 

Upper  quarter 

405.7 

+0.5 

Pool  25: 

Lower  quarter 

410.9 

+0.8 

Middle  half 

414.5 

-2.6 

Upper  quarter 

421.5 

-2.0 

Pcol  24: 

Lower  quarter 

424.7 

-2.1 

Middle  half 

427.2 

-3.3 

Upper  quarter 

430.8 

-5.8 

^Average  of  the  riverbed  elevations  in  the  deepest  1000-feet  width 
of  river  channel. 
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The  Immediate  response  of  the  river  channel  bed  In  the  study 
reach  to  the  construction  of  loctca  and  dams  In  and  upstream  of  the 
study  reach  was.  In  general,  to  degrade.  For  the  study  reach  as  a 
whole,  the  riverbed  in  the  deep  part  of  the  channel  went  doira  approxi¬ 
mately  2.0  feet  between  1929  and  1939.  Only  the  upper  quarter  of 
Pool  26  and  the  lower  quarter  of  Pool  25  had  aggradation. 

By  stopping  the  normal  movement  of  sediments  in  the  pools 
upstream  of  Pools  24,  25  and  26,  general  degradation  occurred.  The 
variation  in  degradation  throughout  the  study  reach  was  probably  due 
in  part  to  the  sequence  in  which  the  locks  and  dams  were  constructed. 
The  larger  amount  of  degradation  in  the  Pool  24  reach  could  be  the 
result  of  the  fact  that  Lock  and  Dam  22  immediately  upstream  was  com¬ 
pleted  two  years  before  Lock  and  Dam  24  and  one  year  before  Lock  and 
Dam  25. 


4. 1.1. 3  Long  Term  Geomorphic  Responses 

During  1973,  the  U.S.  Army  Corps  of  Engineers  obtained  color- 
infrared  aerial  photographs  of  the  study  reach  of  the  Upper  Mississippi 
River.  These  photographs  and  the  1971  hydrographic  survey  data  were 
used  to  assess  the  long-term  response  of  the  river  to  navigation 
development  with  Locks  and  Dams  24,  25  and  26.  The  man-induced 
geomorphic  features  shown  in  the  photographs  have  developed  over  a 
33-year  period  of  lock  and  dam  operations. 

An  uncontrolled  mosaic  of  Pool  25  was  prepared  from  the  9 
inch  X  9  inch  color  prints  of  the  1973  aerial  photographs.  From  a 
copy  of  this  mosaic  shown  in  Figure  4-1,  the  surface  areas  of  Pool 
25  were  measured.  The  surface  areas  are  given  in  Table  4-3. 

Overall,  between  1929  and  1973  the  surface  area  of  the  river 
in  the  Pool  25  reach  increased  3.4  square  miles  or  11  percent.  The 
increase  was  due  primarily  to  the  submergence  of  floodplain  areas 
immediately  upstream  of  Lock  and  Dam  25.  There  were  no  appreciable 
changes  in  the  surface  areas  of  the  middle  half  and  upper  quarter  of 
Pool  25. 


In  1973  there  were  92  islands  in  Pool  25  having  a  total  area 
of  10.36  square  miles.  This  is  an  increase  of  27  islands  since  1929. 
The  increase  in  area  was  3.9  percent.  Most  of  the  new  islands  were 
in  the  lower  quarter  of  the  pool.  These  islands  were  created  by 
submerging  low  areas  on  the  floodplain  and  on  larger  islands  to  form 
new  chutes.  For  example  Maple  Island  came  back  into  existence  again 
due  to  the  submergence  of  the  former  side  channel  resulting  from  the 
operation  of  Lock  and  Dam  25.  This  island  had  become  joined  to  the 
Illinois  mainland  between  1891  and  1929. 
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Table  4-3 


Surface  Area  of  Pool  25  In  1973 


Location 

Surface  area. 

sq  mi 

River 

Islands 

Riverbed 

Pool  25: 

Lower  quarter 

10.200 

1.703 

8.497 

Middle  half 

14.972 

4.816 

10.156 

Upper  quarter 

•  7.750 

3.841 

3.909 

32.922 

10 . 360 

22.562 

Aany  of  the  former  islands  in  the  lower  quarter  of  Pool  25 
were  lost  by  the  construction  of  Lock  and  Dam  25.  Sandy  Island 
became  attached  to  the  Missouri  floodplain  during  the  construction 
period.  Sarah  Ann  Island  and  its  three  neighbors  became  submerged. 

As  shown  in  Table  4-4,  the  Islands  in  the  lower  part  of  the 
pools  decreased  in  size  and  the  islands  in  the  upper  parts  grew  in  the 
period  between  1929  and  1973.  The  two  situations  are  illustrated  in 
Figures  4-2,  4-3. 


Table  4-4 

Changes  in  surface  areas  of  Islands  from  1929  to  1973 


Name 

Approx.  River 

Surface  area,  sq  mi 

Mile 

1973  Change 

since  192‘ 

Pool  26; 

Plasa 

209 

.236 

- 

Mason 

220 

.442 

-.012 

Sweden 

234 

.113 

+  .062 

Peruque 

234 

.525 

+  .035 

Cuivre 

236 

2.305 

+  .145 

Pool  25: 

Turners 

245 

.230 

-.140 

Mosier 

260 

.722 

+  .068 

Coon 

267 

.296 

+  .043 

Carroll 

^268 

.568 

+  .129 

Clarksville 

!j^72 

1.051 

+  .152 

PooS.  24: 

Crider 

279 

.093 

-.051 

Unnamed 

280 

.097 

-.034 
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@  Deposition  or  Emergence 
^  Scour  or  Submergsnce 


- 1929  Outline 

—  1973  Outline 

«'«««■  Mile  ^ 


Figure  4-2  Decrease  In  size  of  Crider  Island 
between  1929  and  1973 


In  Figure  4-2  the  outlines  of  Crider  Island  and  the  unnamed 
island  iiomedlately  upotream  are  shown  for  1929  and  1973.  These 
Islands  are  in  the  lower  quarter  of  Pool  24  and  immediately  upstream 
of  Lock  and  Dam  24,  These  two  islands  are  good  examples  of  the 
decreases  of  Island  area  and  Che  formation  of  a  "crab-claw"  outline 
of  some  islands. 

The  Clarksville  Island  reach  immediately  below  Lock  and  Dam 
24  Is  shown  in  Figure  4-3.  Between  1929  and  1973  there  was  a  signi¬ 
ficant  enlargement  of  Clarksville  Island.  Also,  new  Islands  have 
formed  and  some  chutes  have  been  abandoned. 


^  Deposition  or  Emergence? 
^  Scour  or  Submergence 


- 1929  Outline 

- 1973  Outline 

.River  Mile 


Figure  4-3  Growth  of  Clarksville  Island 
between  1929  and  1973 
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The  abandonment  of  agricultural  lands  on  some  Islands 
between  1929  and  1973  was  also  noted.  As  water  levels  rose  behind 
the  locks  and  dams,  the  fields  on  the  Islands  were  submerged. 

The  riverbed  areas  in  Pool  25  were  measured  on  the  1973 
mosaic  and  are  given  in  Table  4-3-  The  growth  in  number  and  size  of 
the  islands  in  Pool  25  between  1929  and  1973  was  more  than  offset 
by  the  submergence  of  parts  of  the  floodplain  so  the  riverbed  area 
in  Pool  25  increased  only  slightly  due  to  the  operation  of  Lock  and 
Dam  25. 


The  average  surface  widths  in  Pool  25  in  1973  were  measured 
on  Figure  4-1  and  are  given  in  Table  4-5.  The  average  surface  width 
of  the  Mississippi  River  in  Pool  25  was  5610  feet,  an  increase  of 
580  feet  since  1929.  Almost  all  of  the  river  widening  between  1929 
and  1973  was  due  to  the  submergence  of  the  Illinois  floodplain  in  the 
lower  quarter  of  Pool  25  immediately  above  Lock  and  Dam  25. 


Table  4-5 

Average  River  Surface  widths  in 
Mississippi  River 

Pool  25  of  the  Upper 
in  1973 

Location 

Surface  Width 

ft 

Pool  25; 

Lower  quarter 

6950 

Middle  half 

5100 

Upper  quarter 

5280 

The  1971  average  riverbed  elevations  in  the  deepest  1000  feet 
of  the  Mississippi  River  channel  in  the  study  reach  are  given  in 
Table  4-6. 
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Table  4-6 


Average  Riverbed  Elevations  in 
Mississippi  River  in  1971 

the 

Location 

Average 

Riverbed  Elevation,*  ft  Amsl 

Pool 

26: 

Below  Illinois  River 

Change  since 
1971  1939 

389.0  -0.4 

Change  since 
1929 

•Middle  third 

400.8 

+0.1 

-0.7 

Upper  quarter 

402.4 

-3.3 

-2.8 

Pool 

25: 

Lower  quarter 

408.2 

-2.7 

-1.9 

Middle  half 

415.4 

+0.9 

-1.7 

Upper  quarter 

419.0 

-2.5 

-4.5 

Pool 

24: 

Lower  quarter 

427.4 

+2.7 

+0.8 

Middle  half 

429.2 

+2.0 

-1.3 

Upper  quarter 

432.7 

+  1.9 

-3.9 

♦Average  of  the  riverbed  elevations  in  the  deepest  1000-feet  width  of 
river  channel. 

The  long-term  response  (to  1973)  of  the  riverbed  in  Pools  24, 
25  and  26  to  the  construction  and  operation  of  the  locks  and  dams  in 
the  Upper  Mississippi  River  has  been  degradation.  The  amount  of 
degradation  is  determined  by  comparing  the  1929  riverbed  elevations 
(before  locks  and  dams)  to  the  1971  elevations.  These  values  are 
given  in  Table  4-6. 

Between  1939  and  1971,  the  riverbed  in  the  deep  part  of  the 
channel  in  Fool  24  aggraded  approximately  2.0  but  the  two  downstream 
pools  degraded  on  the  average.  After  the  initial  bed  lowering  between 
1929  and  1939,  Fool  24  has  been  filling  slowly.  Fools  25  and  26  may 
still  be  degrading  slightly. 

/ 

With  the  creation  of  new  islands  resulting  from  the  construc¬ 
tion  and  operation  of  Locks  and  Dams  24,  25  and  26,  many  new  side 
channels  were  formed  between  1929  and  1973.  The  1973  chutes  in  Pool 
2-5  are  shown  in  Figure  4-1.  However  some  chutes  were  filled  up 
during  the  same  period.  For  example,  Sandy  Chute  that  had  been  in 
existence  for  more  than  a  century  was  lost  due  to  the  construction  of 
Lock  and  Dam  25. 
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The  other  two  loog  chutes  in  Pool  25  have  survived.  In 
1973,  Westport  Chute  remained  approximately  830  feet  wide  and  3.9 
miles  long  (the  same  as  in  1929).  Slim  Chute  lengthened  slightly 
between  1929  and  1973  but  remained  the  same  width. 

The  closure  of  side  channels  in  the  study  reach  of  the 
Mississippi  River  is  apparently  a  slow  process  and  is  almost  negligi¬ 
ble  on  the  Illinois  River.  From  the  data  available  for  this  study  it 
was  apparent  that  some  of  the  old  dikes  have  accelerated  the  closure 
of  some  side  channels  and  have  not  affected  others. 

The  levee  system  shown  in  the  1972  Upper  Mississippi  River 
Navigation  Charts  is  essentially  the  same  as  the  1929  system.  The 
Illinois  and  Missouri  floodplains  are  protected  adjacent  to  Pools  24 
and  25  and  the  Illinois  River  floodplain  is  also  protected.  However, 
the  Missouri  floodplain  between  the  Upper  Mississippi  and  Missouri 
Rivers  is  not  protected.  In  fact,  overbank  flows  from  the  Missouri 
River  cross  the  floodplain  into  Pool  26  and  are  measured  as  Upper 
Mississippi  River  flows  at  the  Alton  gage. 

The  effect  of  the  levees  in  the  study  reach  of  the  Upper 
Mississippi  River  on  flood  peaks  of  a  yearly  hydrograph  has  been 
calculated.  For  a  peak  inflow  of  227,000  cfs  (which  is  a  low  hydro¬ 
graph)  into  the  reach  and  a  40-day  long  flood,  the  flood  stage  level 
would  be  approximately  0.1  feet  lower  without  the  levees.  The  effect 
of  the  levees  is  less  for  longer  peaks.  It  is  concluded  that  Che 
levees  have  no  appreciable  influence  on  the  flood  peaks  in  the  study 
reach.  (Simons  et.  al.) . 

Except  in  the  floodplain  region  between  the  Upper  Mississippi 
and  Missouri  Rivers,  the  floodplains  in  the  study  reach  are  protected 
from  flooding  by  levees. 

During  the  last  100  years,  agricultural  development  on  the 
floodplains  of  both  Mississippi  and  Illinois  Rivers  has  been  extensive. 
Tributary  streams  have  been  channelized  between  the  bluff  line  and  the 
major  rivers.  To  a  large  extent  the  normal  floodplain  morphology 
has  been  obliterated  by  leveling  and  cultivation.  In  short,  the  flood- 
plains  have  been  extensively  developed  and  modified,  while  the  river 
control  effort  was  underway. 

These  two  very  different  development  schemes  undoubtedly 
influence  one  another.  Channelization  of  tribut  iries  and  upland 
agricultural  activities  deliver  more  sediment  to  the  major  rivers, 
which,  because  of  their  development,  may  or  may  not  be  competent  to 
move  the  sediment  out  of  the  area.  For  example,  sediment  delivered 
to  a  backwater  area  is  probably  deposited  permanently. 
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There  is,  of  course,  a  natural  rate  of  deposition  adjacent 
to  the  main  channel.  Although  no  field  information  on  this  topic  is 
available  for  the  study  area,  a  recent  study  carried  out  after  the 
1973  flood  in  the  state  of  Louisiana  showed  that  average  sediment 
deposits  were  21  Inches  along  the  natural  levees  and  0.4  inches  in 
backswamp  areas  (Kesel  ejt  £l. ,  1974)  . 

The  Increased  depth  of  water  behind  the  dams  provides  deposi¬ 
tion  in  tributary  channels.  It  is  not  possible  to  separate  the  effect 
of  the  higher  water  levels  on  the  Mississippi  and  that  of  upland 
agricultural  activities;  nevertheless,  according  to  measurements  made 
at  bridges  over  Piasa,  Elsah  and  Chautauqua  Creeks  in  Illinois,  there 
has  been  a  net  deposition  in  the  tributary  channels  since  the  bridges 
were  constructed.  The  channel  bed  level  in  Piasa  Creek,  about  1500 
feet  from  the  Mississippi  channel,  was  2.5  feet  higher  in  1974  than 
in  1956.  In  Elsah  Creek,  about  100  feet  from  the  Mississippi,  the 
bed  was  2  to  4  feet  higher  in  1974  than  in  1961.  In  addition,  the 
state  highway  departments  frequently  clear  sediment  from  the  channels 
tributary  to  both  the  Mississippi  and  Illinois  Rivers. 

The  town  of  Grafton,  Illinois,  located  at  the  junction  of  the 
Illinois  and  Mississippi  Rivers  and  about  16  miles  upstream  from  Lock 
and  Dam  26,  has  been  troubled  in  recent  years  by  deposition  in  five 
small  tributary  streams.  Sediment  was  cleared  from  these  streams  in 
1970,  but  it  was  necessary  to  clean  them  again  in  1974  when  about 
5000  cubic  feet  of  sediment  was  removed  from  680  linear  feet  of  channel. 
This  corresponds  to  approximately  12  cubic  feet  of  sediment  per  linear 
foot  of  channel. 

The  tributaries  show  evidence  of  aggradation  but  not  all  of 
this  can  be  attributed  to  the  higher  water  levels  created  by  the  locks 
and  dams.  Channelization  and  increased  agricultural  and  urban  activity 
are  also  factors. 

The  surface  areas  of  the  Lower  Illinois  River  in  1939  and 
in  1956  are  given  in  Table  4-7.  In  general  these  values  show  a  negli¬ 
gible  change  in  island  and  river  surface  areas  between  these  dates. 

In  the  Lower  Illinois  River  upstream  of  Swan  Lake,  the  channel  has 
undergone  only  minor  changes  in  area.  The  major  Islands  have  not  changed 
and  no  new  islands  have  appeared. 

The  width  of  the  Lower  Illinois  River  has  remained  remarkably 
stable  except  near  its  junction  with  the  Mississippi  River  as  shown  in 
Table  4-8.  The  width  in  this  area  was  approximately  1100  feet  in  1878 
but  was  increased  greatly  when  the  major  inundation  of  the  floodplain  in 
the  Swan  Lake  area  occurred  following  closure  of  Lock  and  Dam  26.  For 
about  nine  miles  above  the  junction,  the  backwater  from  Lock  and  Dam  26 
has  Increased  the  width  of  the  Illinois  River  from  approximately  1000 
feet  to  a  maximum  of  6000  feet.  Farther  upstream  the  width  i.s  nearly 
cons  tant . 


The  sand  carrying  capacity  of  the  upper  three-quarters  of  Pool  25 
In  1973  has  been  estimated.  Assuming  that  the  gates  at  the  dams  are 
open  all  year,  the  estimated  rate  is  3,200,000  tons/yr,  an^  Increase  of 
3  percent  over  the  capacity  estimated  for  the  same  reach  in  1929.  Under 
normal  pool  regulation,  the  sediment  transport  rate  is  about  70  percent 
of  this  estimated  value.  The  average  riverbed  width  in  the  upper  three- 
quarters  of  Pool  25  in  1973  was  3200  ft. 

The  pronounced  degradation  and  a  large  Increase  in  the  number  of 
islands  in  Pool  24  were  the  most  noticeable  immediate  responses  of  the 
Upper  Mississippi  River  to  the  construction  of  Locks  and  Dams  24,25, 
and  26  and  other  dams  upstream. 

After  32  years  of  operation,  the  riverbed  in  Pool  24  had  aggraded 
slightly  but  was  not  yet  to  its  level  prior  to  the  construction  of 
Locks  and  Dams  22  and  24.  In  Pools  25  and  26,  the  average  riverbed 
levels  in  1971  were  lower  than  in  1929. 

In  Pool  25,  submergence  of  part  of  the  Illinois  floodplain,  caused 
by  the  closure  of  Locks  and  Dam  25,  resulted  in  an  11  percent  increase 
in  surface  area  of  the  river.  Overall,  the  surface  width  of  this  reach 
widened  approximately  580  ft.  Also,  the  number  and  surface  area  of 
islands  in  Pool  25  increased.  Those  in  the  lower  end  of  the  pool 
decreased  in  size  and  those  in  the  upper  end  enlarged.  The  computed 
sand  transport  capacity  of  the  1973  river  in  Pool  25,  assuming  that 
the  gates  it  the  dams  were  open  all  year,  was  approximately  3,200,000 
tons/yr,  a  slight  increase  since  1929.  Under  normal  pool  regulation 
the  sediment  transport  rate  is  about  70  percent  of  this  estimated 
value. 

There  are  more  side  channels  in  the  study  reach  of  the  Upper 
Mississippi  River  after  34  years  of  lock  and  dam  operation  than 
there  were  prior  to  dam  construction.  The  long  chutes  in  Pool  25  have 
hardly  changed  in  this  34-year  period. 

The  levees  in  the  study  reach  have  had  no  appreciable  effect  on  the 
flood  peaks  in  the  reach.  However,  many  of  the  tributaries  on  the 
floodplain  have  aggraded  due  to  the  higher  low-flow  stages  in  the  pools. 
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Table  4-7 


Surface  Areas  of  the  Lower  Illinois  River 


Location 

River 

Miles 

Year 

Riverbed 

Sur face 
Island 

Area,  sc 
Total  Su 

Swan  Lake 

3  to  9 

1940 

3.6 

1.1 

4.7 

1956 

4.4 

0.9 

5.3 

Apple  Creek 

30  to  36 

1940 

1.1 

0.06 

1.2 

1956 

1.2 

0.05 

1.3 

Little  Sandy  Creek 

43  to  51 

1939 

1.1 

0.1 

1.2 

1956 

1.0 

0.2 

1.2 

McGhee  Creek 

67  to  72 

1939 

0.78 

0.09 

0.87 

1956 

0.72 

0.08 

0.80 

-  -  -  -  A 

Table  4-8  ' 

Average  River  Surface  Widths  in  the  Lower  Illinois  River 


Average  Width,  ft 


Location 

1939 

1956 

1973 

River 

Mile  0 

to  8 

2480 

2970 

2100 

River 

Mile  9 

to  73 

1230 

1230 

1200 

4, 

.1.1.4 

Effect 

on  Discharges  and 

Stages 

Locks  and  Dams  24,  25  and  26  have  had  an  effect  on  how  water 
and  sediment  move  through  the  study  reach.  Moreover,  upstream  dams 
have  decreased  the  amount  of  sediment  coming  into  the  study  reach. 

At  low  and  intermediate  flows,  the  pool  levels  are  raised 
above  the  natural  level  by  the  dams.  This  increases  the  depth  of 
flow,  decreases  the  flow  velocity  and  decreases  the  sediment  movement. 
Thus,  flow  velocities  and  sediment  transport  at  low  and  intermediate 
flows  are  less  with  pools  than  in  the  natural  river. 
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At  low  and  intermediate  flows,  the  velocity  in  the  upper 
end  of  a  pool  is  generally  greater  than  in  the  lower  end.  As  the 
sediment  transport  rate  is  largely  dependent  on  the  flow  velocity, 
the  sediment  transport  rate  at  the  upper  end  of  the  pool  is  greater 
than  at  the  lower  end  and  is  also  greater  than  the  supply  rate  from 
the  pool  immediately  upstream.  The  result  is  that  erosion  occurs  in 
the  upper  reach  of  the  pool  and  deposition  occurs  in  the  lower  reach. 

At  high  flows,  the  gates  are  opened  above  the  water  level  and 
flow  conditions  approach  the  natural  river  state.  During  floods,  depo¬ 
sition  occurs  in  the  portion  of  the  river  that  was  eroded  at  low  flow 
(the  upper  end  of  the  pool)  and  erosion  occurs  in  the  portion  of  the 
river  that  was  aggraded  at  low  flow  (the  lower  end  of  the  pool).  This 
erosion  and  deposition  due  tn  the  locks  and  dams  is  repeated  on  a 
yearly  cycle. 

The  river  crossing  areas  in  a  pool  accumulate  a  slightly 
larger  amount  of  sediment  during  the  deposition  part  of  the  cycle  than 
during  the  erosion  part.  Conversely,  the  deep  areas  in  the  river  tend 
to  deepen.  Thus,  over  a  long  period  of  time,  the  shallow  areas  aggrade 
slightly  and  the  deep  areas  in  the  river  channel  deepen  slightly. 

The  effects  of  the  locks  and  dams  on  the  geomorphology  of  the 
rivers  are  reflected  in  the  river  gage  records  in  the  study  reach. 

The  study  area  is  bracketed  by  three  gaging  stations  with  relatively 
long-term  discharge  and  stage  records.  The  Alton,  Illinois  station 
on  the  Mississippi  River  immediately  below  Lock  and  Dam  26  has 
reported  discharges  and  stages  intermittently  from  1844  to  1896  and 

then  continuously  to  the  present.  Immediately  below  Lock  and  Dam  19 
at  Keokuk,  Iowa  on  the  Mississippi  River  (65  river  miles  above  the 
study  area),  the  discharge  record  is  discontinuous  from  1851  to  1880 
and  continuous  thereafter;  while  maximum  and  minimum  stages  have  been 
reported  intermittently  from  1851  to  1870  and  then  continuously  to  the 
present.  The  Meredosia,  Illinois  station  (published  as  "at  Beardstown" 
prior  to  1939)  has  continuous  discharge  data  since  1921,  as  well  as 
intermittent  stage  data  from  1844  to  1879  and  continuous  stage  data 
thereafter.  In  addition,  the  Corps  of  Engineers  has  compiled  stage 
records  at  Hannibal,  Missouri,  nine  river  miles  above  Lock  and  Dam  22; 
and  at  Grafton,  Illinois;  at  the  confluence  of  the  Mississippi  and 
Illinois  Rivers. 

The  River  Mile  locations  of  the  gages  and  other  important 
features  are  given  in  Table  4-9. 
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Table  4-9 


Locations  of  Selected  Features  in  the  Study  Reach 


reacure  Kiver  ruie 

Locks  and  Dams 

KemarKs 

Lock  and  Dam  26 

202.9 

At  Alton,  Illinois 

Lock  and  Dam  25 

241.4 

At  Cap  Au  Gris 

Lock  and  Dam  24 

273.4 

At  Clarksville,  Missouri 

Lock  and  Dam  22 

301.2 

Cities 

and  Towns 

St.  Louis,  Missouri 

179 

Alton,  Illinois 

203 

Grafton,  Illinois 

218 

Clarksville,  Missouri 

273 

Louisiana,  Missouri 

283 

Hannibal,  Missouri 

309 

Gases 

A'.ton,  Illinois 

202.7 

Immediately  downstream  of 
Lock  and  Dam  26 

Grafton,  Illinois 

218.0 

Approximately  6  ml  upstream 
of  Lock  and  Dam  26 

Meredosla,  Illinois 

70.8* 

Approximately  86  ml  upstream 
of  Lock  and  Dam  26 

Hannibal,  Missouri 

309,0 

Approximately  8  ml  upstream 
of  Lock  and  Dam  22 

Keokuk,  Iowa 

364.2 

Immediately  downstream  of 
Lock  and  Dam  19 

Confluences 

Mouth  of  Illinois  River 

218.0 

In  Pool  26 

Mouth  of  Dardenne  Creek 

227,0 

In  Pool  26 

Mouth  of  Culvre  River 

236.5 

In  Pool  26 

Mouth  of  Salt  River 

284.2 

In  Pool  24 

^Illinois  River  Mile  measured  from  the  confluence  of  the  Illinois  and 
Mississippi  Rivers. 
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The  Alton  stage  gage  Is  located  downstream  of  Lock  and  Dam 
26  and  is  Influenced  by  backwater  from  the  Missouri  River.  Similarly, 
the  Keokuk  gage,  located  Immediately  below  Lock  and  Dam  19,  is 
Influenced  by  backwater  from  the  Des  Moines  River.  To  provide  a  long¬ 
term  stage  and  discharge  comparison  not  affected  by  backwater  from  a 
major  tributary,  discharges  from  Keosaugua  on  the  Des  Moines  River  and 
Keokuk  on  the  Mississippi  River  were  combined  downstream  at  Hannibal, 
where  Corps  of  Engineers  stage  data  are  available.  The  Hannibal  gage 
is  in  Pool  22.  The  discharge  at  Hannibal  on  any  given  day  was  estimated 
by  combining  the  discharge  reading  at  Keokuk  one  day  earlier. 

The  highest  twenty  stages  at  Hannibal  are  shown  in  Table  4-10. 
The  largest  ten  synthesized  discharges  with  corresponding  stages  are 
listed  in  Table  4-11. 

Analysis  of  the  Information  in  Table  4-10  and  4-11  indicates 
that  the  flood  stage-veraus-discharge  relation  at  Hannibal  has  not 
changed  appreciably  during  the  period  of  record.  That  is,  floods 
produce  approximately  the  same  stages  passing  Hannibal  today  as  they 
did  before  locks  and  dams. 

On  the  Upper  Mississippi  River,  the  annual  flood  discharges 
gaged  at  Alton  and  Keokuk  have  remained  on  the  average  unchanged  in 
the  last  110  years.  The  mean  annual  flow  at  Alton  has  been  increasing 
slightly  whereas  it  has  been  decreasing  slightly  at  Keokuk.  The  annual 
minimum  discharge  has  been  increasing  at  both  gages. 

The  history  of  maximum,  minimum  and  mean  annual  discharges 
on  the  Illinois  River  at  Meredosia  does  not  show  any  trends. 

Locks  and  Dams  24,  25  and  26  have  no  appreciable  effect  on  the 
amount  of  water  moving  through  the  study  reach.  The  yield  of  runoff 
from  the  Upper  Mississippi  Basin  has  not  changed  appreciably  in  the 
period  of  record  either. 

At  the  Alton  stage  gage  immediately  below  Lock  and  Dam  26 
there  is  no  trend  in  the  annual  maximum  stage  in  the  100  years  of 
record.  The  annual  minimum  stage  record  shows  a  sharp  decrease  -n 
minimum  stage  after  the  mid-1930's  followed  by  a  sharp  increase  in 
minimum  stage  in  1960.  The  decrease  was  probably  the  result  of  some 
degradation  below  Lock  and  Dam  26,  which  was  completed  in  1938.  The 
Increase  in  1960  corresponds  to  the  completion  of  Dam  27  downstream. 

The  records  at  Keokuk  gage,  immediately  below  Lock  and  Dam 
19,  also  show  a  decrease  in  minimum  annual  stage  in  the  period  between 
1920  and  1940. 


Table  4-10 


Top-Twenty  Stages 
Mississippi  River  at  Hannibal 


Stage 


Rank 

ft 

Year 

1 

28.59 

1973 

2 

24.59 

1965 

3 

24.1 

1947 

4 

23.4 

1960 

5 

22.6 

1951 

6 

22.53 

1944 

7 

22.5 

1903 

8 

22 . 5 

1969 

9 

22.1 

1929 

10 

21.8 

1888 

11 

21.67 

1952 

12 

21.6 

1948 

13 

21.6 

1851 

14 

20.9 

1962 

15 

20.8 

1897 

16 

20.8 

1892 

17 

20.6 

1881 

18 

20.1 

1919 

19 

19.8 

1945 

20 

19.7 

1967 

Period  of  record;  1851  to  1973 


The  locks  and  dams  have  affected  minimum  stages  immediately 
upstream  of  locks  and  dams  as  shown  in  minimum  stage  records  at 
Hannibal  and  Grafton.  Records  of  both  the  Grafton  gage  in  Pool  26 
and  the  Hannibal  gage  in  Pool  22  shows  a  large  Increase  in  annual 
minimum  stage  after  1940.  This  increase  is  a  result  of  operating  the 
dams  to  raise  the  minimum  pool  elevation  during  low  flow. 


Table  4-11 


Top-Ten  Flood 
Mississippi  River 

Discharges 
at  Hannibal 

Rank 

Discharge 

cfs 

Year 

Rank  of  corresponding 
stage 

1 

381,000 

1973 

1 

2 

342,000 

1960 

4 

3 

340  000 

1965 

2 

4 

335,000 

1903 

7 

5 

323,000 

1947 

3 

6 

323,000 

1944 

6 

7 

300,000 

1951 

5 

8 

275,000 

1952 

10 

9 

273,000 

1962 

14 

10 

273,000 

1948 

12 

Period 

of  record:  1903  to  1906 

,  1912  to  1973 

The  unusual  form  of  the  low  stage  curve  at  Meredosia  on  the 
Illinois  River  (Figure  4-4)  also  reflects  the  influence  of  man  (Oglesby 
et  al. .  1972).  The  upward  trend  initiated  in  the  1890 's  corresponds 
with  water  diversion  into  the  Illinois  River  through  the  Illinois  and 
Michigan  Canal.  According  to  Starrett  (Oglesby  et  al. .  1972), 

Between  1900  and  1938  the  average  amount  of 
Lake  Michigan  water  diverted  into  the  Illinois  River 
system  through  the  Chicago  Sanitary  and  Ship  Canal 
was  7,222  c.f.s.  The  diversion  during  this  period 
ranged  from  2,990  c.f.s.  in  1900  to  10,010  c.f.s. 
in  1928.  A  decree  of  the  United  States  Supreme  Court 
limited  the  amount  of  diversion  after  1938  to  1,500 
c.f.s.  in  addition  (sic)  to  the  domestic  pumpage  of 
Chicago. 

Increasing  minimum  stages  since  1940  reflect  the  influence  of 
Pool  26  on  the  Lower  Illinois  River. 

In  summary,  the  trends  in  the  Historical  record  of  discharges 
and  stages  in  the  study  reaches  of  the  Upper  Mississippi  and  Lower 
Illinois  River  are  placed  in  Table  4-12. 
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Location 

Discharges 
Maximum  Mean 

Minimum 

Maximum 

Mississippi  River: 
Alton 

None 

Up 

Up 

None 

Keokuk 

None 

Down 

Up 

None 

Hannibal 

— 

— 

-- 

Up 

Grafton 

— 

— 

— 

None 

Illinois  River: 
Meredosia 


None 


None 


None 


None 


The  pronounced  degradation  and  a  large  Increase  In  the  number 
of  Islands  In  Pool  24  were  the  most  noticeable  Immediate  responses  of 
the  Upper  Mississippi  River  to  the  construction  of  Locks  and  Dams  24, 

25  and  26  and  other  dams  upstream. 

After  32  years  of  operation,  the  riverbed  in  Pool  24  had 
aggraded  slightly  but  was  not  yet  to  Its  level  prior  to  the  con¬ 
struction  of  Locks  and  Dams  22  and  24.  In  Pools  25  and  26,  the  average 
riverbed  levels  in  1971  were  lower  than  In  1929. 

In  Pool  25,  submergence  of  part  of  the  Illinois  floodplain 
caused  by  the  closure  of  Lock  and  Dam  25  resulted  in  a  9.3  percent 
Increase  In  surface  area  of  the  river.  Overall,  the  surface  width 
of  this  reach  widened  approximately  580  feet.  Also,  the  number  and 
surface  area  of  Island  in  Pool  25  increased.  Those  in  the  lower 
end  of  the  pool  decreased  in  size  and  those  in  the  upper  end  enlarged. 
The  sand  transport  capacity  of  the  1973  river  in  Pool  25  was  approxi¬ 
mately  3,100,000  tons/year,  increased  slightly  since  1929. 

There  are  more  side  channels  in  the  study  reach  of  the 
Upper  Mississippi  River  after  34  years  of  lock  and  dam  operation  than 
there  were  prior  to  dam  construction.  The  long  chutes  in  Pool  25 
.lave  hardly  changed  in  this  34-year  period. 

The  levees  in  the  study  reach  have  had  no  appreciable  effect 
on  the  flood  peaks  in  the  reach.  However,  many  of  the  tributaries  on 
the  floodplain  have  aggraded  due  to  the  increased  low-flow  stages 
in  the  Pools. 

Annual  flood  discharges  at  Alton,  Illinois  and  Keokuk,  Iowa 
have  remained  unchanged  in  the  last  110  years.  The  mean  annual  and 
annual  minimum  flow  at  Alton  have  been  increasing  slightly.  Flood 
stages  at  Alton  are  approximately  the  same  in  the  present-day  river  as 
in  the  river  before  locks  and  dams. 

Generally,  annual  minimum  stages  decreased  immediately 
below  locks  and  dams  and  Increased  appreciably  immediately  above. 

4.1.2  EFFECT  OF  CHANNEL  MAINTENANCE 

4. 1.2.1  Locks  and  Dams 

The  significant  impact  of  maintaining  Locks  and  Dams  24,  25 
and  26  is  the  maintenance  of  navigation  on  the  Mississippi  and  Illinois 
Rivers.  Dam  structures  have  the  effect  of  maintaining  a  given  volume 
of  water  in  each  pool  to  provide  a  sufficient  depth  of  water  for  a 
9-foot  navigation  channel.  The  dam  structures  have  minimal  Impact  when 
the  maxlanim  regulated  pool  is  exceeded  at  times  of  high  water  flow 
thereby  causing  the  condition  of  open  river. 
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Operation  of  Locks  and  Dams  24,  25  and  26  cause  localized 
hydraulic  effects  In  the  vicinity  of  these  structures.  Water  flowing 
through  the  locks  and  dams  generates  a  venturll  effect  on  the  down¬ 
stream  side  of  the  structures.  This  means  that  the  velocity  of  the  water 
Is  greatly  reduced  just  after  passing  through  the  constriction  of 
the  dams  and  some  suspended  solid  material  may  be  settled  out  of  the 
water  column.  It  Is  noted  that  several  frequently  dredged  areas  are 
Immediately  downstream  of  dams.  This  type  of  sedimentation  tends 
to  stimulate  the  need  for  recurring  dredging  near  the  structures. 

The  purpose  of  the  locks  is  to  permit  the  passage  of  vessels 
by  the  dams.  Locks  do  not  have  any  effect  on  water  surface  elevation 
In  the  pools.  The  locks  are  electrically  operated  and  the  amount  of 
energy  expended  in  lock  operation  Is  considered  to  be  insignificant. 

The  operation  of  locks  to  pass  vessels  by  the  dam  structures 
Is  essential  to  the  maintenance  of  commercial  and  recreation  naviga¬ 
tion  on  the  upper  Mississippi  River  and  the  lower  80  miles  of  the 
Illinois  River.  Increased  recreational  potential  has  resulted  due 
to  the  greater  water  surface  area  within  pools  24,  25,  and  26. 

Stable  pool  conditions  also  provide  communities  along  the 
Mississippi  and  Illinois  Rivers  with  a  reliable  municipal  water  supply 
by  keeping  the  water  Intake  valve  submerged. 

4. 1.2. 2  Dredging  and  Placement 

An  average  of  1.9  million  cubic  yards  of  material  is 
dredged  annually  in  Fools  24,  25  and  26  (Mississippi  and  Illinois 
Rivers)  to  maintain  a  9- foot  navigation  channel.  Table  4-13 
shows  total  quantities  of  material  dredged  from  the  Mississippi 
and  Illinois  Rivers  from  1963  through  1974.  Troublesome  channel 
crossings  are  graphically  displayed  on  Plate  9A-D  for  a  period 
from  1969  through  1974. 

Dredging  activities  in  the  Mississippi  River  range  from 
approximately  0.8  to  1,9  million  cubic  yards  of  material  dredged  on 
an  annual  basis.  Channel  crossings  In  the  reach  from  Saverton, 

Missouri  to  Alton,  Illinois  are  dredged  when  they  have  been  identi¬ 
fied  by  either  the  Corps  of  Engineers  sounding  vessel  Pathfinder  or 
conmercial  tow  operators.  The  dredge  material  In  this  reach  is 
placed  either  adjacent  to  the  main  channel  or  near  the  right  or  left 
bank  of  the  river.  Coordination  with  respective  state  and  federal 
conservation  agencies  is  maintained  to  ensure  that  the  placement  of 
dredge  material  is  in  locations  suspected  to  have  the  lease  adverse 
Impact.  However,  dredge  material  Is  not  always  placed  at  locations 
which  are  in  agreement  with  the  respective  conservation  agencies 
due  to  the  discharge  range  limitations  of  existing  plant  facilities. 
(Reference  page  208  Figura  6.3,  Discharge  Range  Model). 

Approximately  0.5  million  cubic  yards  of  material  is 
dredged  annually  from  the  Illinois  River  from  LaGrange  to  Grafton. 

Dredge  material  cut  from  troublesome  channel  corssings  is  generally 
placed  near  the  bankline  or  slightly  overbank  depending  upon  the 
river  stage  at  the  time  of  the  dredge  cut.  Again,  coordination  is 
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maintained  with  respective  state  and  federal  agencies  so  as  to  place 
the  dredge  material  (within  the  lisdtatlons  of  plant  capabilities) 
at  locations  which  are  suspected  of  having  the  least  adverse  impact. 
The  placement  of  material  has  little  or  no  effect  upon  agricultural 
soils,  as  overbank  placement  Is  usually  confined  to  a  limited  area 
between  the  levee  and  the  river  bank. 

In  both  the  Mississippi  and  Illinois  Rivers,  efforts  are 
made  to  avoid  the  placement  of  dredge  material  in  locations  where  it 
could  enter  or  block  side  channel  openings.  Due  to  the  limitation 
of  existing  plant  facilities  (dredge  Kennedy  and  Ste.  Genevieve),  it 
is  not  always  feasible  to  place  dredge  material  at  desired  placement 
sites. 


Figure  4>S  illustrates  those  channel  crossings  which  have 
been  dredged  on  a  recurring  basis.  Given  a  comprehensive  dredge  cut 
plan,  it  may  be  possible  to  eliminate  recurring  dredge  cut  sites  with 
more  extensive  dredging  of  chose  areas  which  must  now  be  dredged  annually. 


Table  4-13 

Summary  of  Dredging  1963  -  1974 
(In  cubic  yards) 


Year 

MIssIssIddI  River 

Illinois  River 

1963 

1,081,800 

737,000 

1964 

838,600 

... 

1965 

1,390,200 

563,200 

1966 

1,613,000 

278,000 

1967 

1,842,100 

573,800 

1968 

1,882,200 

202,700 

1969 

1,598,400 

1,632,200 

1970 

1,339,600 

453,700 

1971 

1,209,700 

779,900 

1972 

1,453,600 

1,453,600 

1973 

997,900 

•  ••• 

1974 

1,627,000 

--- 

Table  414  shows  the  percentage  of  total  channel  length  dredged 
in  miles  for  the  105  miles  of  the  Mississippi  and  the  lower  80  miles 
of  the  Illinois  River.  From  the  period  of  1965  through  1974  the 
maximum  amount  of  dredging  was  recorded  at  8.57,  (or  8.6  miles)  of  the 
total  channel  length  In  the  Mississippi  River.  This  occurred  in  1974 
a  year  after  the  flood  of  1973.  The  minimum  recorded  dredging  was 
3.27,  of  the  total  channel  length.  For  the  ten  year  period  from  1965 
through  1974  Che  average  annual  dredging  is  approximately  67..  From  the 
period  of  1965  through  1974  Che  maximum  amount  of  dredgltig  was  recorded 
at  7.67.  (or  6.1  miles)  and  the  minimum  of  no  dredging  in  1973  and  1974. 
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Pitur*  4.  S 

RECURRING  DREDGE  CUTS 
1964  thru  1974 


Table  4-14 


Percentage  of  the  Channel  Dredged 
Mississippi  River  (105  miles) 


Year 

Number  of  Miles  Dredged 

of  Total  Miles 

1974 

8 . 6  miles 

8 . 17„ 

1973 

8.2 

7.8 

1972 

7.3 

7.0 

1971 

3.5 

3.3 

1970 

6.0 

5.7 

1969 

4.8 

4.5 

1968 

8.1 

7.7 

1967 

7.9 

7.5 

1966 

5.8 

5.5 

1965 

4.2 

4.0 

Illinois  River  (80  miles) 


Year 

Number  of  Miles  Dredged 

%  of  Total  Miles 

1974 

0 

0 

1973 

0 

0 

1972 

6.1 

7.6 

1971 

3.5 

4.3 

1970 

1.6 

2.0 

1969 

4.1 

5.1 

1968 

1.0 

1.2 

1967 

2.8 

3.5 

1966 

1.7 

2.1 

1965 

2.4 

3.0 
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Plates  10  and  11  are  a  matrix  of  dredging  locations 
from  1963  through  1974  for  the  Mississippi  and  Illinois  Rivers 
respectively.  While  this  matrix  identifies  dredging  locations  by 
two  mile  increments,  it  should  be  noted  there  are  numerous  reaches 
of  the  river  which  have  not  been  dredged  or  dredged  only  on  an 
infrequent  basis  over  the  last  eleven  years. 

Plates  12A-P  show  placement  capabilities  at  previous  dredge 
cuts.  In  reaches  noted  as  critical  areas,  the  placement  of  dredged 
material  could  be  accomplished  in  such  a  manner  as  to  have  the  least 
adverse  Impact  while  still  providing  acceptable  recreational  beaches. 
Previous  efforts  have  been  made  to  identify  desirable  dredge  material 
placement  sites  from  a  conservation  viewpoint  (Robinson,  1969).  An 
example  of  how  dredge  material  can  be  used  with  the  least  adverse 
impact  may  be  illustrated  by  utilizing  recommended  placement  sices 
selected  by  conservation  agencies  in  the  critical  areas  identified  on 
Plage  12B. 


4. 1.2. 3  Dikes  Revetments 

The  significant  impact  of  maintaining  dikes  is  to  aid  in 
maintenance  of  navigation  and  to  prevent  channel  migration.  The 
dikes  on  the  Upper  Mississippi  are  constructed  to  a  relatively  low 
elevation  and  are  perpetually  submerged  in  the  downstream  reaches 
of  the  pools.  However,  dikes  control  the  flow  patterns  sufficientlv 
to  effectively  help  in  retaining  Che  depth  of  the  navigation  channel 
along  a  satisfactory  alignment. 

Lengthening  low  dikes  can  be  effective  in  increasing  the 
depth  in  the  navigation  channel.  Increasing  the  height  of  a  low 
dike  field  can  also  be  effective  in  producing  a  dependable  navigation 
channel  if  the  dikes  are  not  too  short  in  relation  to  the  river  width. 
In  Che  study  area,  there  are  no  new  dikes  planned. 

Revetments  are  used  in  the  Upper  Mississippi  River  to  help 
stabilize  the  bankline.  Their  impact  is  one  which  reduces  the  pot¬ 
ential  for  bankline  erosion  thereby  eliminating  a  possible  source 
of  sediment  for  introduction  into  Che  river.  For  a  period  of  40 
years  (1930  to  1970)  there  was  no  active  maintenance  of  bankline 
structures  within  pools  24,  25  and  26.  In  1970,  an  active  program 
of  maintenance  and  reconstruction  of  revetments  was  initiated.  From 
1970  through  1974  most  major  bankline  structures  were  repaired. 
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I.''!PACT  ON  GEOLOGIC  ELEMNTS 


4. 1.3.1  Impact  on  Groundwater 

Near  the  downstream  end  of  each  navigation  pool  groundwater 
may  flow  from  the  pool  landward  into  the  aquifer  during  periods  of 
low  precipitation.  This  water  is  generally  free  of  disease-carrying 
bacteria  and  suspended  solids  lecause  of  the  filtering  action  of  the 
-’.quifer  materials. 

4. 1.3.3  Impact  on  Tributary  Streams 

During  periods  of  low  flow  in  the  rivers  the  gates  on  the 
dams  are  lo^vrered  to  maintain  the  pool  level-  There  is  evidence  that 
some  of  the  tributary  creeks  Inave  silted  up  near  the  confluence  with 
the  river.  It  is  difficult  to  ascertain  the  amount  of  siltation 
caused  by  operation  of  the  pools  and  siltation  that  is  the  result  of 
agricultural  practices  and  urban  construction. 

a. 1.3. 3  Impact  on  Economic  Geology 

The  construction  of  dikes  and  revetments  and  the  operation  of 
the  dams  may  cause  siltation  of  finer  particles  over  sand  and  gravel 
deposits,  thus  eliminating  these  resources  from  economic  exploitation. 
If  a  decision  is  made  to  stockpile  dredge  material  for  fill  or  constru 
tion  purposes  this  action  '.culd  effect  the  commercial  operations  in  ch 
study  area.  At  this  time,  dredge  cuts  and  open  water  disposal  have 
little  effect  upon  the  numerous  sand  and  gravel  deposits  available  for 
exploitation. 

4.1.4  IMPACT  ON  WATER  QUALITY 

4. 1.4.1  Dikes  and  Revetments 

In  the  Upper  Mississippi  River  there  have  been  no  new  dikes 
built  since  the  navigation  pools  were  constructed,  but  they  have 
been  repaired  (i.e.,  restored  to  their  original  elevation).  The 
effectiveness  of  the  dikes  has  been  reduced  because  of  the  increased 
water  level  and  decreased  stream  velocities  caused  by  the  dams.  In 
the  lower  portions  of  the  pools  the  dikes  have  been  submerged,  but  in 
the  upper  end  of  the  pools  dikes  are  sometimes  exposed. 

In  the  upstream  portions  of  the  pools  where  the  dikes  are 
still  functioning,  the  increased  velocities  still  maintain  sufficient 
sediment  transport  capability  to  keep  the  coarser  material  suspended 
until  it  reaches  the  slack  water  of  the  lower  portion  of  the  pool. 
Dikes  also  function  in  downstream  portions  of  the  pool,  but  to  a 
lesser  extent. 
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During  revetment  and  bank  preparation  activities,  .short-term 
increases  in  turbidity  will  result.  Once  river  banks  are  stabilized 
by  revetment,  rates  of  erosion  diminish  and  these  areas  contribute 
less  turbidity  than  unprotected  banklines  due  to  the  lesser  rate  of 
erosion. 


4. 1.4. 2  Maintenance  DreJ'^ina  and  Placement 

A  factor  of  major  cone-,  rn  is  the  adverse  efiect  of  dredging 

and  placement  of  dredged  material  on  vrater  quality.  Increased  turbiditv 
along  with  increased  siltation  are  "robably  the  most  detrimental  factors 
associated  with  dredging.  One  of  the  primary  effects  of  turbidity  is 
reduced  light  penetration  which  interferes  with  primary  production  by 
photosynthesis.  Turbidity  nas  also  been  noted  to  cause  flocculation  of 
planktonic  organisms,  decrease  food  availability,  influence  temperature 

patterns,  cause  a  shift  from  game  fish  to  rough  fish,  and  produce 
effects  that  are  aesthetically  displeasing.  Turbidity  may  also  result- 
in  abrasion  or  clogging  of  fish  gills  and  abrasion  of  other  aquatic 
organisms.  However,  this  turbidity  caused  by  dredging  is  a  transient 
condition  that  only  exists  in  a  limited  area  and  only  for  a  short 
period  of  time.  Some  effects  of  sedimentation  are  smothering  of 
benthic  organisms,  destruction  of  spawning  areas  for  fish,  reduced 
habitat  diversity,  and  reduced  -/egetation  cover. 

The  disruption  of  sediments  may  generally  be  expected  to  en¬ 
hance  the  exchange  of  chemical  constituents  if  they  are  present.  This 
turbulence  increases  the  surface  area  of  solids  exposed  to  the  water 
and  transports  interstitial  waters  to  the  sediment-water  interface. 

There  may  be  changes  in  the  microenvironment  as  the  sediment  is  dis¬ 
turbed.  Changes  in  the  oxidation  potential,  pH,  ionic  strength  and 
dissolved  oxygen  concentrations  may  occur.  These  factors  are  known 
to  influence  absorption,  chelation,  and  chemical  bonding  forces  which 
may  be  acting  to  bind  chemical  constituents  to  sediment  particles 
a.id  are  the  factor  determining  the  actual  effect  of  dredged  material 
on  water  quality. 

Pesticides,  metals,  sulfides,  methane,  oil  and  grease,  ammonia, 
or  other  substances,  if  present  in  bottom  deposits,  can  be  released  to 
the  water  column  by  resuspension  of  the  sediment  or  from  runoff  from 
land  disposal  areas.  Resuspension  of  organic  matter  and  nutrients 
could  also  occur  from  the  sediments.  The  organic  matter  could  cause 
increased  chemical  oxygen  demand  in  the  water  and  the  resulting 
decomposition  could  cause  a  reduction  in  dissolved  oxygen  concentrations 
if  it  remains  suspended  long  enough  to  have  a  significant  effect. 
However,  analysis  of  nutrients,  heavy  metals  and  other  chemical  consti¬ 
tuents  in  sediment  samples  collected  from  the  main  channel  for  the 
present  study  by  the  Waten^ays  Experiment  Station  (WES)  indicate  that. 
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for  at  least  this  pooled  reach  of  the  river,  the  impact  would  be 
minimal.  In  a  study  of  hydraulic  dredge  effluent  from  the  Upper 
Mississippi  and  Lower  Illinois  Rivers  in  the  St,  Loris  District 
none  of  the  parameters  measured  exceeded  EPA  criter.a  cited  in 
Boyd  et_  (1972')  (Appendix  B,  Table  9).  Of  the  heavy  metals 
examined  by  WES  only  total  iron  exceeded  EPA  criteria.  Durinc 
dredging  of  the  river  channel  ferrous  iron  existing  under  anoxic 
conditions  in  the  sediments  would  quickly  be  oxidized  to  its 
insoluble  form  and  b'=>come  unavailable  for  utilization  by  algae. 

The  release  of  nutrients  in  the  water  column  during  dredging  and 
the  subsequent  potential  enhancement  of  eutrophic  conditions  has 
also  bean  e  major  environmental  concern.  Eutrophication  expressed 
as  e.xcessive  algae  growth  is  dependent  on  algal  utilization  of 
nutrients.  Nutrient  utilization  by  algae  depends  on  (Ij  the  cl'.e'i :  ;  1 
form  of  the  nutrients,  (21  the  biological  availability  of  the 
nutrients,  (S')  the  nutritional  status  of  the  algae,  and  (4)  limit.ng 
nutrients  or  other  limiting  constituents,  such  as  light.  Those 
items  listed  above  must  be  considered  in  any  discussion  of  eutrophi¬ 
cation.  Simply  stated,  the  presence  of  nutrients  in  sediments  does 
not  necessarily  translate  to  eutrophic  conditions  upon  their  release 
in  the  water  column. 

In  addition  to  the  immediate  turbidity  generated  during 
dredging,  dredged  material  is  eroded  to  some  extent  by  water.  This 
affects  areas  that  are  situated  close  to  the  disposal  site.  Dredging 
near  the  entrances  of  side  channels  through  which  current  flows  may 
result  in  increased  sedimentation  rates  caused  from  future  wind  and 
water  erosion.  Generally,  the  effects  of  dredging  on  water  quality 
appear  to  be  localized.  That  is,  significant  downstream  changes  in 
the  chemical  parameters  measured  would  not  appear  to  have  long-term 
consequences.  Dredging  creates  a  local  distrubance  and  the  affected 
water  quality  parameters  return  to  their  pre-dredging  status  in  a 
relatively  short  period  cf  time . 

The  dredged  material  generated  through  the  maintenance  of  thc- 
navigation  channel  is  generally  deposited  alongside  the  channel  in 
either  the  river  border  area  (which  includes  considerable  dike  habitat'’ 
or  on  existing  low  sand  masses.  The  dredged  material  can  sometimes 
spread  out  into  off-channel  areas,  affecting  several  types  of  shallow 
aquatic  habitats  such  as  marshes,  flood  plain  lakes,  and  ponds. 

It  is  not  possible  to  completely  isolate  the  Impacts  of 
dredged  material  from  the  natural  movements  of  sediment  and  the  erosion 
and  turbidity  resulting  from  the  movement  of  barge  tows.  It  is  well 
established  that,  within  the  study  reach,  bottom  sediments  are  con¬ 
tinually  being  resuspended  naturally;  to  a  degree,  open-water  disposal 
of  dredged  material  can  be  thought  of  as  a  very  minor  extension  of 
the  natural  processes  at  work.  The  similarities  end  here,  however; 
open-water  disposal  usually  results  not  only  in  the  resuspension  of 
larger  volumes  of  sediments  within  a  very  short  time  and  in  a  limited 
area,  but  also  the  resuspended  sediments  may  contain  chemicals  and 
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nutrients  that,  through  the  process  of  dissolution,  may  enter  into 
solution  with  water  and  may  adversely  affect  biological  communities. 

Most  of  the  concern  associated  with  the  placement  of  dredged 
material  involves  the  effects  of  open-water  disposal  on  water  quality 
and  aquatic  organisms. 

The  placement  of  dredged  materials  in  critical  areas,  such 
as  areas  near  the  entrances  or  exits  of  side  channels,  may  have 
deleterious  effects.  The  direct  placement  of  dredged  material  in 
these  locations  could  block  the  flow  of  water  through  the  side 
channels  and  thereby  could  alter  existing  physicochemical  charac¬ 
teristics.  Consequently  placement  in  these  areas  is  now  avoided. 

4. 1.4.3  Operation  and  Maintenance  of  Locks  and  Dams 

The  rate  of  atmospheric  reaeration  of  the  river  is  affected 
by  turbulence  resulting  from  stream  velocities  and  the  surface 
area/volume  ratio.  Closing  of  the  dam  gates  would  decrease  flow  and 
raise  the  water  level  causing  a  reduction  in  the  surface  area/volume 
ratio  of  the  pool,  resulting  in  decreased  atmospheric  reaeration. 

Since  the  dams  are  not  for  flood  control,  i.e.,  no  flood  control 
storage  capacity,  they  only  reduce  flows  (discharge)  for  a  very  short 
time  during  gate  closure.  Also  substantial  improvements  in  dissolved 
oxygen  concentrations  are  realized  downstream  from  dams,  sometimes 
for  a  considerable  distance,  because  of  the  turbulence  associated  with 
water  passage  over  the  dam. 

A  lack  of  turbulence  may  exist  in  those  backwater  areas  where 
minimal  water  circulation  is  available.  Decomposition  of  organic 
material  in  these  areas  will  reduce  dissolved  oxygen  concentrations. 

Dam  operations,  specifically  the  regulation  of  pool  surface  elevations, 
may  be  used  as  a  tool  to  flush  out  backwater  areas .  Increased  circu¬ 
lation  in  backwaters  during  periods  of  rising  pool  elevation  would 
alleviate  dissolved  oxygen  depletion  problems.  However,  it  is  not 
always  possible  to  closely  regulate  pool  elevation.  There  are  addi¬ 
tional  maximum  and  minimum  constraints  on  operable  pool  elevation 
because  the  project  purpose  is  maintaining  a  navigation  channel  so 
it  may  not  be  possible  to  realize  improvements  in  backwater  dissolved 
oxygen  via  dam  operations. 

The  reduced  stream  velocity  in  the  pools  will  allow  large 
amounts  of  suspended  solids  to  settle  out,  resulting  in  increased 
transparency  of  the  water.  While  the  production  of  plankton  and 
potential  for  Increased  photosynthesis  is  enhanced  under  these 
conditions,  sedimentation  is  increased  and  its  adverse  impact  is 
reflected  in  the  loss  of  aquatic  habitat  through  the  eventual  change 
to  terrestrial  habitat.  Reduced  current  velocities  also  allow  accumu¬ 
lation  of  nutrients,  which  could  lead  to  eutrophic  conditions. 
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Concentrations  of  nutrients  analyzed  from  sediment  samples 
collected  from  main  channel  areas  in  the  Middle  Mississippi  River 
during  September,  1973  (Solomon  .  1974)  were  generally  lower 

than  nutrient  concentrations  analyzed  from  sediment  samples  collected 
from  impounded  reaches  of  the  river  during  September  1974  of  the 
present  study.  Neel  (1951)  and  Hinckley  (1903),  cited  by  Hynes 
(1972'!,  studied  the  effect  of  pools  on  the  concentrations  of  dissolved 
oxygen  and  carbon  dioxide  in  streams.  They  showed  that  pools  tended 
CO  reduce  the  oxygen  and  increase  the  carbon  otcxide  content  of  the 
water  as  it  passes  through.  Hynes  (1972)  stated  that  large  rivers 
may  display  such  features  and  cites  the  White  Nile  as  an  example. 
Changes  in  temperature  regimes  due  to  reduced  flow  have  also  been 
observed. 


The  operating  machinery  and  gates  of  the  locks  and  dams  require 
periodic  cleaning  and  lubrication  of  movi.ig  parts.  Despite  precautionary 
measures,  lubricating  materials  could  be  spilled;  the  quantities  involved, 
however,  are  extremely  small  and  have  negligible  effects  downstream. 

4. 1.4.4  Accidental  Spills  from  Barges  or  Pipelines 

Federal  and  State  regulations  prohibit  the  purposeful  discharge 
of  v/aste  into  the  river,  and  such  regulations  greatly  reduce  the  amount 
of  waste  entering  the  waterway.  The  greatest  potential  for  accidental 
discharge  of  hazardous  materials  exists  during  the  loading  and  unloading 
of  barges,  but  occasional  losses  occur  through  barge  wrecks  or  hard 
groundings  and  accidental  pipeline  breakages.  The  U.S.  Coast  Guard 
is  responsible  for  measures  to  reduce  the  likelihood  of  spills  and  to 
minimize  damage  caused  by  spills  that  occur  despite  preventive  measures. 

The  impacts  associated  with  spills  of  light  petroleum  products, 
such  as  gasoline  or  fuel  oil,  differ  in  same  respects  from  impacts 
associated  with  loss  of  such  heavy  petroleum  products  as  asphalt. 

Light  materials  cover  large  water  areas  quickly,  making  containment 
difficult,  causing  safety  hazards  and  air  pollution.  Currents  and 
waves  may  cause  emulsification  of  the  petroleum  with  water.  In  this 
form,  light  oils  are  highly  poisonous  to  fish,  shellfish,  benthos,  and 
other  aquatic  organisms.  Water-associated  birds  and  mammals  also  may 
be  directly  poisoned.  Severe  aesthetic  and  biological  harm  may  result 
from  the  discharge  of  medium-weight  petroleum  products.  Little  of 
such  spills  is  lost  to  the  atmosphere.  However,  .pills  not  promptly 
contained  coat  beaches  and  marsh  habitats.  In  severe  cases,  swimming 
reptiles,  birds,  and  mammals  may  be  covered  with  oil.  When  heavy 
petroleum  products  are  spilled,  limited  local  impacts  result  from 
heavy  components  of  the  mixture,  but  widespreaa  impacts  of  the  types 
Just  described  are  caused  by  escaping  volatile  components. 
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Large  quantities  of  anhydrous  annnonla  are  also  transported 
by  barge.  Anhydrous  ansnonla  Is  very  water-soluble,  and  Is  highly 
poisonous  to  humans  and  other  organisms.  While  slow  leakage  of 
ammonia  might  have  only  slight  Impacts  on  aquatic  organisms,  due  to 
rapid  dilution  with  river  water,  a  sudden  loss  of  large  amounts 
could  poison  the  water  column  of  the  channel  and-  backwaters  for  an 
indefinite  period  and  distance  downstream.  Direct  poisoning  of 
aquatic  and  water-associated  organisms  could  be  accompanied  by  indirect 
disruption  of  the  ecosystem  due  to  loss  of  food  sources  of  predators 
and  scavengers.  Municipal  water  supplies  could  be  affected  by  spills 
upstream  of  Intakes.  Because  containment  of  discharged  ammonia  is 
Impossible,  dilution  must  be  relied  upon  to  eliminate  further  danger 
of  poisoning.  For  this  reason,  flow  rates  at  the  time  and  place  of 
spillage  are  important  determinants  of  impact.  The  greater  danger  of 
tow  accidents  associated  with  flood-level  flows  may  thus  be  amelio¬ 
rated  by  reduction  of  environmental  Impacts  of  spills  by  the  high 
dilution  capacity  of  high  flows. 

As  indicated  by  data  from  the  U.S.  Coast  Guard  Pollution 
Incident  Reporting  System  for  the  entire  Mississippi  and  Illinois 
Rivers,  in  1974,  river  transportation  (both  thru  vehicles  and  transfer 
facilities)  account  for  the  greatest  amount  of  pollution,  210,947 
gallons.  Of  this  total  amount,  those  commodities  spilled  in  greatest 
quantities  were  light  petroleum  products  (gasoline,  kerosene,  and 
diesel  oil)  «.nd  liquid  chemicals  (acetones,  acids,  alcohol  and 
formaldehyde) .  Both  rail  and  pipeline  accounted  for  a  surprisingly 
large  amount  of  water  pollution  in  1974.  Water  pollution  from  rail 
sources  (thru  vehicles  and  transfer  facilities)  totaled  1,089  gallons, 
with  liquid  chemicals  accounting  for  1,000  gallons.  Pipeline  trans¬ 
portation  accounted  for  1,130  gallons,  all  from  light  petroleum 
products.  However,  It  is  not  surprising  that  river  transportation 
was  the  largest  source  of  pollution,  because  of  course,  It  Is  at 
all  times  proximate  to  the  water. 

4.2  BIOLOGICAL  IMPACTS 

4.2.1  AQUATIC  COMMUNITIES 

4 . 2 . 1 . 1  Dikes  and  Reve  tments 

a.  Dikes .  Dike  construction  began  on  the  Upper  Mississippi 
and  Lower  Illinois  Rivers  in  the  late  1800's.  Work  of  this  type  was 
actively  continued  until  1930  when  the  9-foot  channel  was  authorized. 
The  resulting  permanent  change  In  water  levels  submerged  dikes  that 
were  constructed  earlier.  Since  1968  and  on  a  limited  basis,  mainte¬ 
nance  has  been  resumed  for  selected  dikes  that  have  degraded  signifi¬ 
cantly.  Dikes  are  not  maintained  on  a  schedule  but  as  a  reaction  to 
dike  failures.  Dike  failures  Include  subsidence  of  the  unattached 
ends  and  detachment  of  the  ends  from  the  shoreline.  Response  to 
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changes  in  flow  characteristics  sometimes  includes  Increasing  the 
length  of  dikes  to  previous  dimensions  l.  adding  to  the  unattached 
ends . 


Dikes  are  repaired  by  dumping  rock  precisely  on  the  desired 
location  with  either  a  dragline  or  a  clamshell  bucket.  Water  quality 
at  Che  construction  or  repair  sices  is  degraded  temporarily  as  fine 
material  accompanying  the  rock  passes  into  suspension  and  fine  bottom 
material  stirred  up  during  construction  is  resuspended.  The  material 
settles  downstream  at  various  distances  from  the  site  and  may  cover 
benthic  organisms.  The  distance  chat  Che  sediment  is  transported 
varies  with  flow  rates  at  the  sices  and  with  sizes  of  sediment  parti¬ 
cles.  Increased  turbidity  persists  longer  in  situations  chat  require 
additional  shaping  of  the  structure  with  a  dragline. 

New  segments  of  dikes  cover  benthic  organisms.  The  quantity 
destroyed  depends  upon  the  area  covered  and  the  concentration  of  ;he 
organisms;  both  vary  from  site  to  site.  However,  no  new  dikes  are 
being  constructed  in  the  project  area. 

Long  after  their  construction,  dikes  continue  to  function  as 
water  deflectors,  directing  the  bulk  of  flow  along  the  desired  pathway. 
This  increase  in  flow  rate  is  intended  to  help  keep  the  channel  open 
for  navigation.  The  faster  moving  water  has  the  additional  effect  of 
sorting  sediments  passing  along  the  course  of  the  river:  silt-sized 
particles  pass  through  channel  areas  in  suspension,  while  sands  are 
added  to  Che  relatively  coarse  channel  bed  and  moving  bed  load.  Sands 
of  the  bed  load  are  moved  or  renewed  quite  regularly  by  the  water 
currents,  creating  a  rather  unstable  habitat  for  benthic  organisms. 

The  reduced  flow  rates  behind  dikes  induce  deposition  of  the 
finer,  silty  materials  suspended  in  the  main  channel  waters  oi 
tributary  waters  that  enter  through  or  near  these  backwaters.  Such 
variations  of  flow  rate  occur  in  a  natural  river  of  this  configuration, 
but  are  heightened  to  various  degrees  by  the  placement  and  maintenance 
of  regulatory  works  associated  with  the  navigation  system.  Sedimenta¬ 
tion  consequently  has  increased  and  has  reduced  the  amount  of  aquatic 
habitat  within  dike  fields. 

Although  further  investigations  are  needed,  dikes  have  been 
reported  to  provide  habitat  for  some  benthic  organisms.  Johnson,  ^  al. 
(1974)  observed  large  densities  of  nonburrowing  mayflies  and  caddis- 
flies  on  stones  from  which  dikes  were  constructed  in  the  Middle 
Mississippi  River.  In  their  biological  inventory  of  the  Upper 
Mississippi  and  Lower  Illinois  rivers,  WES  found  that  dike  areas  in 
the  Mississippi  River  ranked  second , behind  side  channels,  on  the  basis 
of  mean  standing  crops  (numbers  and  biomass)  of  benthic  organisms.  For 
the  Illinois  River,  the  single  dike  area  sampled  supported  the  largest 
standing  crops  of  benthic  organisms  compared  to  other  habitats. 
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b.  Revetments .  To  aid  in  the  maintenance  of  the  naviga¬ 
tion  channel,  certain  critical  shoreline  areas  have  been  protected 
with  revetments  to  prevent  erorion.  To  dace,  no  studies  have  been 
designed  to  evaluate  the  impact:  of  revetments  on  the  flora  and 
fauna  of  the  river.  When  a  shoraline  is  revetted,  changes  in  the 
composition  and  abundanca  '...a  a-  ■  .elated  biota  occur  due  to  the 
changes  in  habitat,  sueii  as  ti.e  1  ass  of  root  wads  and  fallen  trees 
associated  with  nacc.-.'l  t  .M.,,.  :-;ioreiines  that  support 

diverse  and  large  stauuing  era;  :  ...tatic  organisms,  revetment  work 
undoubtedly  destroys  those  t.tx'.u..;  at  the  construction  site. 

Usually,  shoreline  in  need  of  re'. .  t ornt  is  located  in  areas  where 
erosion  is  maximal,  so  much  so  t  tt  ?t;.atic  communities  may  be  lim¬ 
ited.  The  impacts  on  aquatic  c -unit ' ?s  in  these  areas  may  there¬ 
fore  be  minimal.  The  haot'o.,  fr:":  the  stone  used  in  the 

construction  of  ravel:  c  .I  30  teen  presumed  to  provide  additional 

habitat  diversity  for  iquati:  cc-munities  and  therefore  may  be 
beneficial. 


4. 2. 1.2  Maintenance  Ir'icging  PlncemenC  of  Dredged  Material 


a  .  Dredging  c"e'' ' _ 
navigation  in  the  main  'ho- 
Illinois  Rivers.  In  the 
dredging  involved  the  dlrs-. 
that  are  an  important  part  01 
erally  agreed  that  the  mechani 
benthic  organisms,  .-i-lthough 
should  not  be  interpreted  to 
destroyed  during  the  dredging 
destruction  is  dependent  upon 
dredge  used  and  suitability  o 
benthic  population. 


?:iloir.t  is  required  to  maintain 
j~o:  chi  Voper  Mississippi  and  Lower 
f  ►je  concern  associated  with 
Sotr-ctioP.  ..f  benthic  communities 
the  riverine  ecosystem.  It  is  gen- 
cal  effects  of  dredging  directly  destroys 
'.is  concent  is  widely  accepted,  it 
lean  fnat  all  benthic  organisms  are 
process.  Presumable,  the  degree  of 
such  considerations  as  the  type  of 
'  main  channel  areas  as  habitat  for 


In  a  studv  'wr.ere  c  b'cehet  fr-ilge  vas  used  to  clear  the 
channel  of  sediments  frer  the  rr-'t-idencs  Piver ,  Saila,  ^£1.(1972) 
observed  that  several  species  o;  benthic  organisms  survived  the 
dredging  process  and  were  found  to  occur  at  the  disposal  site  imme 
lately  following  disposal.  Considering  the  operational  features 
of  various  dredge  types,  it  tvould  seem  reasonable  that  hydraulic 
dredges  would  be  the  most  destructive  and  mechanical  dredges  the 
least  destructive  to  establis'ned  benthic  populations.  Furthermore 
among  hydraulic  dredges  the  cutter'nead  dredge  would  be  more  destruc 
tive  than  a  dustpan  dredge.  Maintenance  dredging  in  navigation 
pools  24,  25  and  26  of  the  hcr'c:-  Mississippi  is  primarily  accom¬ 
plished  by  dustpan  hydraulic  dredges.  T>.e  cutterhead  dredge  is 
utilized  on  the  lower  Illinois. 


The  suitability 
organisms  must  also  be  consi- 
impact  of  dredging  on  bent,.!, 
project  area,  and  in  a  study 


•  he  "... -  n  :hnr.rel  habitat  for  benthic 
..,r  .d  ;  .  iP. discussion  concerning  the 
communities.  In  WES's  study  of  this 
.:oncucted  In  the  Middle  Mississippi, 


River  by  Solomon,  ^  (1974) ,  it  was  found  that  main  channel  areas, 

which  are  characterized  by  strong  current  and  shifting  substrates, 
support  the  lowest  standing  crops  of  benthic  organisms  when  compared 
to  other  habitats.  Solomon,  et .  al.  observed  the  lowest  abundance 
and  diversity  of  benthic  organisms  for  main  channel  dredged  sites, 
greater  abundance  and  diversity  for  placement  sites,  and  highest 
abundance  and  diversity  in  river  border  areas.  In  WES's  study  of 
this  project  area,  main  channel  areas  sampled  in  both  the  Mississippi 
and  Illinois  Rivers  characteristically  showed  lower  densities  (both 
in  numbers  and  in  biomass)  than  were  observed  for  river  border  areas, 
dike  areas,  and  side  channels.  The  direct  destruction  of  benthic 
organisms  by  dredging  may  be  of  minimal  environmental  impact  so  long 
as  dredging  is  confined  to  main  channel  areas. 

Indirect  effects  on  aquatic  communities  as  a  result  of 
dredging  are  also  an  important  concern,  although  much  more  difficult 
to  evaluate.  The  potential  for  indirect  effects  is  most  often 
attributed  to  physical  alterations  of  the  environment  and  resuspen¬ 
sion  of  toxic  materials  and  nutrients  in  the  water  column.  Among 
the  physical  alterations  resulting  from  dredging  are  changes  in  bottom 
geometry  and  bottom  substrate  that  cause  subsequent  alterations  in 
turbidity  levels,  current  patterns,  velocities,  and  nutrients  or  toxic 
chemicals  exchange  between  sediment  and  the  overlying  water.  These 
effects  are  discussed  in  Part  4. 1.4. 2. 

b.  Placement.  Direct  effects  of  the  placement  of  dredged 
material  include  the  possible  destruction  of  spawning  and  nursery 
areas  for  fish  and  the  reduction  of  habitat  diversity.  Placement 
may  also  result  in  the  soothering  of  many  benthic  organisms  and  in 
the  displacement  of  other  aquatic  organisms. 

Most  of  the  concern  associated  with  the  placement  of 
dredged  material  involves  the  effects  of  open-water  placement  on  wate“ 
quality  and  aquatic  organisms  and  the  closure  of  side  channels.  Shorc- 
and  long-term  effects  of  open-water  placement  operations  include: 

a.  Increased  turbidity  which  reduces  light  penetration  and, 
therefore,  may  interfere  with  primary  production,  flocculate  plankton 
organisms,  decrease  food  availability,  and  produce  effects  that  are 
aesthetically  displeasing. 

b.  Increased  sedimentation  chat  could  result  in  the 
smothering  of  benthic  organisms,  destruction  of  spawning  areas  for 
fish,  reduced  habitat  diversity,  and  reduced  vegetation  cover. 

c.  Reduction  of  dissolved  oxygen  concentration  that  could 
suffocate  or  stress  organisms  in  the  immediate  vicinity  and/or  release 
noxious  materials,  such  as  sulfides,  methane,  and  heavy  metals,  into 
the  water  column.  These  effects  on  aquatic  communities  are  expected 
to  be  minimal  so  long  as  placement  is  confined  Co  main  channel  areas 
Cofipen  water  placement) 


186 


The  placetnenc  of  Jredjed  materials  in  critical  areas,  such 
as  areas  near  the  entrances  or  exists  of  side  channels,  both  natural 
and  those  created  by  construction  of  the  dams,  may  have  deleterious 
effects.  The  direct  placement  of  dredged  material  in  these  locations 
could  block  the  flow  of  water  through  the  side  channels  and  thereby 
prevent  the  movement  of  fish  between  side  channel  and  river.  Placement 
activities  are  coordinat.J  virh  conservation  agencies  in  order  to 
avoid  such  environmentally  critical  areas. 

4.2.  1.3  Operation  and  .'Liintenance  of  Locks  and  Dams 

The  general  effect  of  operation  and  maintenance  of  locks 
and  dams  on  the  aquatic  communities  of  Pools  24,  25  and  26  of  the 
Upper  Mississippi  River  and  the  Lower  Illinois  River  has  been  quite 
favorable.  The  aquatic  hanltat  has  been  increased  both  in  area  and 
diversity.  The  combination  of  reduced  turbidity  and  Increased  off- 
channel  habitats,  which  provide  shelter  and  spawning  areas  for  many 
species  of  fish,  are  primarily  responsible  for  general  increase  in 
abundance  of  most  biological  components  of  the  aquatic  system. 

Operation  and  maintenance  of  the  pools  on  the  Upper  Mississippi 
River  and  the  Lower  Tlli.iois  River  has  been  credited  by  a  number  of 
sources  with  the  productioi  and  maintenance  of  a  diverse  and  abundant 
fish  fauna  (Barnickol  e^.  Jj..  l'''5l;  Colbert,  e_t  al^.  ,  1975;  Pflieger, 
(1971).  However,  a  number  of  individual  fish  species  may  have  been 
adversely  affected  by  impoundment.  Spawning  of  the  blue  sucker, 

Alabama  shad,  and  skipjack  herring  may  have  been  impaired,  and  the 
upstream  migration  of  nine  ocher  species  may  have  been  inhibited  to 
their  detriment  (See  paragraph  2. 2. 1.2).  The  decline  of  several  sport 
and  commercial  species  of  fish,  including  sturgeon  species,  paddlefish, 
and  the  American  eel  has  been  attributed  to  impoundment,  along  with 
other  factors,  such  as  chronic  industrial  and  municipal  pollution  and 
drainage  or  filling  of  bottomlands. 

4,2.2  TERRESTRIAL  COMML’NITIES 

^■.2.2.1  Impact  on  Vegetation 

Levee .  The  botanical  impacts  of  levee  construction  are  (a) 
that  construction  causes  destruction  of  plants  and  plant  communities 
at  the  site  and  adjacent  to  the  site,  (b)  that  levees  make  the  internal 
habitat  drier,  resulting  in  a  mere  rapid  rate  of  succession,  and  (c) 
that  because  internal  habitat  becomes  drier,  more  forestland  is 
cleared  for  agriculture. 

Revetments.  Five  mainland  revetments  and  two  island  revetments 
were  studied  with  regard  to  vegetation.  Fifty-five  plant  species  were 
found  on  the  mainland  revetments  and  27  on  the  island  revetments,  with 
only  4  species  in  common.  ’’he  flora  of  the  island  revetments  was  very 
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similar  to  that  of  a  small  i  as  l  -  i;ri>wlng  island.  Speries  found  on 
the  two  revetment  types  are  listed  and  dlscus.sed  bv  Klein,  et  ai.(  .  ‘ 
but  none  of  these  are  endangered  or  threatened  and  they  do  not  apr.ear 
to  have  great  taxonomic  or  ecological  s ignif icance . 

-N’o  important  botanical  species  or  their  habitats  are  lixci.- 
to  be  destroyed  by  the  construction  of  revetments. 

Qverbank  Dredged  Materials.  Dredged  materials  depositee 
overbank  have  the  direct  effect  of  killing  the  covered  vegetation. 
However,  floodplain  vegetation  near  the  river  has  less  diversity  t_ 
it  than  that  away  from  the  river  and  few  important  species  occur 
there.  Succession  proceeds  on  these  materials  as  on  growing  islan-^ 
and  on  island  revetments,  although  both  cover  and  number  of  species 
are  generally  low.  Clay  lenses  in  the  materials  yield  greater 
numbers  of  species  and  greater  cover.  Dredge  materials  therefore 
seem  unlikely  to  have  important  impacts  either  by  virtue  of  the 
vegetation  sn.'thered  or  the  vegetation  developing  on  them. 

Pool  Regulation.  Pool  regulation  resulting  from  locks 
and  dams  has  resulted  in  a  minor  fall  in  low  water  levels  below  lares 
and  a  major  rise  in  levels  in  the  pools  above.  Since  communities  are 
distributed  in  bands  or  zones  more  or  less  parallel  to  the  river,  this 
would  be  expected  to  cause  a  shift  in  these  zones  toward  the  river 
below  dams  and  away  from  the  river  above.  This  suggest  an  increase 
in  marsh  and  emergent  aquatic  habitats  in  the  pool  margins,  and  a 
drying  out  and  speeding  up  of  succession  where  the  river  becomes  con¬ 
stricted.  Pool  regulation  causes  zones  which  are  in  and  out  of  water 
and  which  are  subject  to  wave  action,  but  pioneer  willow  and  willow- 
cottonwood  communities  are  expected  to  develop  rather  quickly  in  such 
areas . 


4. 2. 2. 2  Impact  of  U'ildlite 

Research  on  the  changes  that  have  occurred  in  the  Illinois  ir.  : 
Mississippi  Rivers  as  a  result  ot  extensive  land  clearance  tor  aeri cul¬ 
ture,  levee  construction,  barge  traffic  increase,  and  channel  mainten¬ 
ance  activities  has  beer  practically  nonexistent  Since  all  these 
factors  have  had  a  collective  Impact  on  tlie  rivers,  it  is  diificult  t. 
single  out  tne  effects  of  any  one  of  them  to  wildlife.  In  aome  cases, 
channel  operation  and  maintenance  activities  have  benefitted  wilclie; 
in  others  it  has  been  detrimental. 

a.  Dikes  and  Revetments 


Emergent  dikes  are  commonly  used  by  birds  and  mammals.  .i;k. 
produce  some  feeding  areas  for  fish.  The  sediment  accumulator  boi.i:'..; 
emergent  dikes  tends  to  remain  there  permanently  and  may  event  jail 
cover  the  dike.  Emergent  dikes  located  between  two  land  masses,  such 
as  those  acro'5s  a  side  channel  to  connect  the  mainland  to  an  island. 


tend  to  reduce  the  flow  of  water  between  the  land  masses  and  to 
increase  the  rate  of  slltatlon  in  the  area.  As  the  secondary/ 
channels  become  filled  with  silt  and  debris,  willow  trees  invade 
the'  area  and,  in  turn,  cause  more  settling  of  silt  by  decreasing 
water  velocity.  Eventually,  the  ground  elevation  is  raised 
sufficiently  to  allow  agricultural  activities  (Hartke  1966).  li.ii.- 
merged  dikes  are  not  commonly  used  by  wildlife,  although  thev  v  in 
provide  some  habitat  for  fish.  Accumulated  material  behind  this 
type  of  dike  rarely  exceeds  the  height  of  the  dike.  While  dikes 
provide  some  habitat  for  animals,  the  reduction  of  backwatei  are. is 
and  the  possible  acquisition  of  accreted  lands  for  farming  great Iv 
outweighs  any  benefits  to  wildlife  that  might  accrue  by  dike 
construction. 

Bank  revetment  provides  bank  stability  and  reduces  the  siiL 
load  by  preventing  additional  erosion.  Revetment  nay  provide  cover 
for  amphibians,  reptiles,  and  small  mammals,  and  feeding  sites  for 
fish;  however,  a  bank  protected  by  revetment  can  no  longer  sustain 
bank  dwellers  like  the  beaver  and  muskrat.  Ecological  diversity  is 
reduced  by  the  elimination  of  mud  flats  and  shallow  water  areas 
along  the  shoreline. 

b .  Maintenance  Dredging  and  Placement  of  Dredged  Material 

Most  dredging  and  its  placement  in  the  project  area  takes 
place  in  the  main  channel  where  it  has  very  little  i.mpact  on  terrestr 
wildlife.  However,  placement  of  dredged  material  can  create  problems 
Dredged  material  placed  at  the  entrance  to  a  side  channel  accelerates 
the  rate  of  sedimentation  in  the  channel,  which  in  turn  increases  the 
rate  of  succession  from  an  aquatic  to  a  terrestrial  environment 
(McDonald  and  McDonald  1973).  Problems  are  also  created  by  the  dredg 
material  drifting  into  and  blocking  slough  areas  (McDonald  and  McDona 
1973;  U.S.  .Army  Corps  of  Engineers  1972). 

Dredged  material  placed  on  land,  especially  on  riverbanks, 
temporarily  or  permanently  eliminate  the  vegetation,  bank  dwelling 
mammals,  and  amphibians.  If  the  material  is  sand,  turtles  may  use  it 
as  spawning  area.  Material  placed  within  the  river  proper  provides 
loafing  and  resting  habitat  for  various  birds. 

Since  the  dredging  season  lasts  from  April  through  Decemoer 
dredging  could  have  a  local  effect  of  disturbing  migrating  waterfowl 
in  the  vicinity  of  the  dredging  operation.  This  disturbance  would  be 
for  a  short  period  of  time  in  a  local  area.  A  more  permanent  impact, 
as  mentioned  above  is  the  covering  of  benthic  organisms  by  dredge 
material.  This  has  an  adverse  impact  on  benthic  feeders  such  as 
waterfowl  and  wading  birds.  The  loss  of  backwater  areas  would  advers 
affect  migratory  as  well  as  breeding  waterfowl  and  wading  birds. 

c .  Lock  and  Dam  Operation 

The  construction  of  navigation  dams  in  the  project  area 
initially  created  extensive  wetland  habitats;  however,  the  value  of 
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these  backwater  areas  has  beoa  yr..^tly  reduce!  hy  subsequent,  silt.a- 
tlon  (Mclionaid  and  McDonald  1973).  .'.Lthou^h  Liie  Loss  and  jjatn  i.>i. 
wetlands  is  a  natural  process  in  any  dynamic  river  system,  flood 
protection  structures  aiid  channelization  acti  vines  have  reduced  the 
area  of  the  floodplain  and  prevents  the  creation  of  new  wetlands  to 
replace  those  lost.  Ivirh  the  loss  of  these  vetlands,  those  speci'-s, 
such  as  shorebirij,  vatoif c -/I  ,  .  u.sirats,  and  salamanders,  which  re¬ 
quire  shallow  water  areas  woulu  decrease.  Tliis  land  is  usually  ex¬ 
ceptionally  fertila,  :nJ  ti.-  pioaaure  to  convert  it  ta  agricultural 
purposes  would  be  great,  therebr  eliminating  habitat  for  terrestrial 
animals. 


Wave  action  caused  by  barge  traffic  and  recreational  traftjc 
on  the  Mississippi  River  may  adversely  affect  riverbank  stability. 

Once  vegetation  u  established  on  banks,  the  effect  of  waves  will  be 
dimished,  but  the  value  or  the  .^uecessional  riverbank  habitat  to  wild- 
li_a  might  be  reduced  in  some  cases.  Riprap  is  necessary  in  some  areas 
to  control  bank  erosion, 

3urg-_  traffic  on  the  river  results  in  the  potential  risk  of 
accidental  spillage  of  pollutants  into  the  river.  Federal  and  State 
regulations  prohibit  the  purposeful  discharge  of  waste  materials  into 
the  river,  however,  the  effectiveness  of  these  regulations  is  difficult 
to  determine.  Barge  traffic  may  also  disturb  migrating  waterfowl  but 
the  impacts  are  not  presently  known  (St,  Louis  District  Corps  of  Engi:.eer 
1975.  Draft  Supplement  EIS,  Locks  and  Dam  26). 

4.2.3  IMPACT  ON  THFJiATENED,  R.1RE,  AND  ENIANGERED  SPECIES 

Habitat  destruction,  pollution,  commercial  exploitation, 
indiscriminate,  and  illegal  hunting,  and  pesticides  have  all  cont¬ 
ributed  in  varying  degrees  Co  the  status  of  the  47  rare  and  endangered 
mammals,  birds,  amphibians,  and  reptiles  expected  to  occur  in  the  pr. - 
ject  area  (See  Appendix  Table  4o) ,  Three  of  these  species;  Indiana 
Bat  (Myotis  sodalis'!,  Oala  Eagle  Southern  (H.  i.  leucocephalus)  ,  and 
Peregrin  Falcon  'I'e.LCC  ■■  e ..’egrinu-.n  anatum)  are  protected  by  the  Federal 
Endangered  Species  of  iv73. 

Dikes  and  revetments  change  habitat  diversity  in  the  study 
area.  Dikes  contribute  to  silting  in  of  sloughs  and  side  channels. 

This  will  produce  an  adverse  impact  if  such  habitats  are  converted  to 
agriculture.  If  conversion  to  agriculture  results  in  large  single  crop 
fields,  it  would  not  be  beneficial;  however,  many  agricultural  fields 
or  newly  formed  islands  are  small,  irregularly  shaped  and  bordered  by- 
forest  and  do  increase  die  habitat  uiversity.  It  is  noted,  however, 
that  most  conversion  from  sLouglis  to  terrestrial  habitat  in  the  project 
area  has  to  be  considered  adverse.  Klein,  ^  ^  (1975),  indicate  that 
revetments,  while  providing  a  iniqui;  situation,  attracted  no  rare  or 
endangered  plant 

While  dredge  material  placement  on  land  may  temporarily 
eliminate  bank-c'wel  ting  anania  i  ,  new  habitat  in  the  form  of  sandbanks 
is  created.  River  otters  mav  he  adversely  impacted  since  they  are 
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sometimes  bank  dwellers;  however,  some  use  upland  nest  sites. 
(Trippensee,  1953).  Their  food  supply  may  be  adversely  impacted 
if  the  dredge  material  is  placed  in  the  water.  The  river  otter 
is  considered  rare  by  Illinois  and  endangered  by  Missouri,  One 
shorebird,  the  least  tern,  considered  rare  in  both  Illinois  and 
Missouri,  requires  sandbanks  for  nesting,  however,  there  are  no 
known  recent  breeding  records  in  the  study  area.  The  sandbanks 
created  in  mid-channel  may  also  be  utilized  by  birds,  unless  t!  u 
banks  are  subject  to  appreciable  liuman  disturbance. 

Pool  regulation  does  not  directly  affect  any  rare  or 
endangered  species.  Indirectly,  the  barge  traffic  can  affect  rare 
and  endangered  animals  by  adding  pollution  to  the  environment  in  th- 
are3  of  the  river. 

No  imoact  on  threatened,  rare,  or  endangered  terrestrial 
plant  species  is  anticipated. 

No  direct  impact  is  expected  to  occur  to  the  Indiana  bat 
since  the  project  area  is  not  important  habitat  for  this  species. 

The  southern  bald  eagle  and  Peregrine  falcon  may  be  adversely 
affected  by  secondary  impacts  of  the  project.  If  the  ducks,  the 
Peregrine  falcon  feeds  on  are  adversely  affected  by  silting  in  of 
sloughs  and  side  channels  caused  by  dikes,  this  may  adversely  affect 
the  Peregrine  falcon.  Simil.irlv,  for  the  southern  bald  eagle,  if 
aquatic  habitat  in  which  the  eagle  feeds  is  reduced  by  silting  caused 
by  dikes,  this  may  adversely  affect  the  eagle.  It  is  noted,  however, 
that  the  primary  cause  in  decline  for  the  Peregrine  falcon  and 
southern  bald  eagle  is  reporductive  failure  that  is  believed  caused 
by  pesticides. 


4.3  SOCIO  -  ECONOMIC  IMPACTS 

4.3.1  OEMOCRAPHY 

The  continued  regulation  of  the  9-foot  channel  involves  the 
activities  of  the  revetments,  dikes,  and  dredging.  The  construction 
and/or  institution  of  these  measures  have  no  direct  impact  on  the 
population.  However,  the  product  of  the  regulating  works,  i.e.,  the 
9-foot  navigable  channel,  does  have  an  effect  on  the  settlement 
pattern.  This  impact  takes  place  at  transportation  termini,  such  as 
Alton,  Louisiana  and  Meredosia.  These  river  towns  not  only  were 
founded  because  of  river  access,  but  continue  to  utilize  the  waterway. 
The  comparative  advantage  afforded  these  communities  by  the  presence 
of  the  waterway  has  attracted  economic  activities,  that,  in  the  absence 
of  th«  waterway  might  have  located  elsewhere. 
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■i  .  j  .  2  .  1  r  ro  j  ec  L  ■  u  i' 

a.  National  Econon:V.  Maintenance  ot  the  9-fooc  iMiannei  in 
the  project  reach  would  allow  lor  continued  use  of  the  river  for  in¬ 
land  navigation.  The  project  will  not  alter  the  e.xisting  cost  structure 
of  water  transportation,  ana  t'lus  should  have  no  effect  on  the  e:.  i  - 1  it.c 
tiodal  spilt,  water,  rail,  oi'eiine,  true);. 

b.  Regional  .  Ine  "cain  ittpact  of  concinuec  ~jinten,ir.. 

of  the  9-foot  channel  on  tv.e  rectonal  econonv  will  be  to  (1)  maintain 
Current  level  of  shinpir.',,  ar.c  '2'  -'I for  future  growth  of  the 

waterway  commerce  incustr;.',  and  iviustries  using  the  water  for  s'nipping. 

Maintenance  v't  t:-  ■  v.c.t-l  wil!  not  in  itself  result  in 

economic  growth  in  tvie  'r  ■.  t  ,  '‘ei.  . akinu  t'ossible  t;ie  cont¬ 
inued  use  01  the  waterwav,  ers  and  industries  will  be  able  lo 

continue  to  make  use  oi  tne  waterway.  Savings  in  transportation  ..o^t.-, 
thus  realized  will  be  reflected  in  profits  and  coimnoditv  prices. 

4. 0.2. 2  Future  -.'itl'out  the  Project 


a.  National  Zconom--.  Non-maintenance  of  a  9-fooc  channel 
in  the  project  reacn  would  '.lava  substantial  adverse  impacts  on  ti'.e 
national  economy.  As  h?  i  ten  noted  above,  this  stretch  of  the 
river  serves  as  a  vital  ...n..-,  ,::tween  the  'Ipper  Mississippi.  Illinois 
and  Missouri  Rivers  to  the  north,  and  the  Ohio  and  Lower  I'ississippi 
River  to  tha  south.  In  recent  yearn,  more  than  85  percent  of  the  tote  1 
tonnage  has  been  "thru  traffic".  Breakage  of  this  link  would  vastly 
change  the  current  modal  split.  The  very  substantial  tonnage  moving 
betvnen  the  two  systems  via  this  part  of  the  river  would  have  to  be 
diverted  to  other  modes  of  transportation. 

Other  major  commodity  flows  would  also  -.e  e.xpecced  to  ,.e 
disrupted;  for  example,  the  movement  of  coal  and  chemicals  from 
the  Ohio  to  the  L'pper  .liver. 


While  short  run  traftic  for  the  railroads,  and  other  modes 
of  transport  would  a.xceed  t:ie  ability  of  those  modes  to  handle  it, 
substantial  excess  capacity  might  be  expected  to  develop  on  other 
portions  of  the  inland  water  system.  Due  to  cleavage  of  the  system 
into  two  smaller  systems,  both  federally  maintained  navigation 
facilities  and  prlvatelv  owned  tows  and  barges  would  be  under¬ 
utilized,  resulting  in  considerable  economic  waste. 

b.  Regional  Econom".  Discontinuation  of  operation  and 
maintenance  of  this  portion  .^f  tne  river  would  have  varying  impacts 
on  different  parts  of  the  region. 


orlKlnatlnt  ■:  -r-cdities  shipped  in  the  waterway 

®  ®  project  area  are  grains.  Substantial  transport- 

aclon  savings  to  shippet,  ,to  reaUaad  using  the  uatarvav  iSas" 
A  ^^P’^^sent  increased  revenue  that  can  be  used  in  other  wavs 

A  discontinuation  of  waterway  service  would  force  the  utilization 
of  other  costlier  modes  of  tra.aspor ration .  Higher  shipping  costs 
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would  decrease  from  revenues  and  would  represent  a  negative  impact 
on  farming  operations,  par ticularly  on  marginal  operations. 


Commodities  brought  into  Che  area  include  coal  and 
petroleum  products.  These  materials  are  used  primarily  for  electri¬ 
cal  power  generaticn.  In  a  condition  where  the  9-fooc  channel 
was  inoperable,  these  tiaterials  would  have  to  move  via  other 
transportation  modes.  In  such  a  situation  increased  transportation 
rates  would  be  passed  on  to  consumers  in  the  form  of  higher 
electrical  utility  rates. 

4.4  LMP.\CTS  O.S  I.AND  USK 

a.  Intri'duc  cion  .  liie  operation  and  :ua  Intenani  e  oi  toe 
9-foot  navigation  ciiannel  has  mixed  Impacts  of  urban  and  public 
land  uses. 


Urban  Land.  Except  for  the  settlement  of  .-Mton  and 
Meredosia,  Illinois  and  Louisiana,  Missouri,  the  urban  centers  along 
Pools  24,  25  and  26  are  apparently  passive  to  the  existence  of  a 
navigable  waterway  insofar  as  measured  by  the  origin  or  destination 
of  shipments  (see  Section  2-3) .  This  passiveness  is  further 
illustrated  by  the  fact  that  Che  tonnage  carried  on  this  stretch 
of  waterway,  over  35%  is  "thru  traffic".  Thus,  disregarding  the 
towns'  initial  location  factors,  little  of  their  subsequent  survival 
or  expansion  may  be  directly  attributable  to  the  waterway. 

Rather,  except  for  the  aforememtioned  settlements,  all  of  the  towns 
along  Pools  24,  25  and  26,  have  the  physical  characteristics  of 
farming  coimn’inities ,  i.e.,  type  of  retail  establishments,  relative 
lack  of  manufacturing,  and  type  of  services. 

b.  Recreation.  .Akin  to  urban  development,  though  not 
mapped  as  a  formal  land  use,  are  impacts  on  recreational  developments. 
While  the  presence  of  navigation  has  little  effect  on  the  establish¬ 
ment  of  large  parks,  such  as  Pere  Marquette  State  Park,  near  Grafton 
Illinois,  or  on  the  actual  use  of  the  River;  the  principle  manner  in 
which  navigation  is  maintained,  i.  the  pooled  condition,  enhances 
recreational  development.  As  developed  in  Section  2-5,  Pools  24,  25 
and  26  provide  a  major  recreation  resource  for  the  area.  In  turn, 
th.Ls  resource  provides  the  impetus  for  seasonal  recreational  develop¬ 
ments  along  the  banka  of  ithe  Mississippi  and  Illinois  Rivers  usually 
docks,  concessions  and  homes.  These  developments  are  minor  in  mag¬ 
nitude,  being  scattered  and  of  little  depth.  These  developments 
occur  on  both  private  and  public  lands. 

c.  Public  Land  Another  impact  of  the  project,  though 
unclear  as  to  directness  of  its  nature,  is  the  presence  of  large  tracts 
of  public  open  land  and  its  use  for  fish  and  wildlife  management.  As 
presented  in  Section  1-6,  under  the  General  Plan  and  Cooperative 
Agreement  for  the  9-foot  navigation  project  each  pool  contains  a  large 
area  of  land  (and  water)  managed  for  fish  and  wildlife  purposes. 

These  lands  amount  to  over  8,000  acres  in  Pool  26.  These  areas  are 
managed  by  cooperation  of  the  Bureau  of  Sport  Fisheries  and  Wildlife 
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with  the  states  of  Illinois  and  Missouri. 

4.5  IMPACT  ON  OUTDOOR  RECREATION 

The  regulating  works  will  have  little  impact  on  existing 
recreational  uses  such  as  boating,  water  skiing,  wading  and  swimming. 
However,  sport  fishing  may  sustain  moderate  to  adverse  impacts  in 
selected  ai^eas  during  Che  performance  of  channel  maintenance  activities. 
Sections  4.2.1  and  5.2.3  contain  a  detailed  discussion  of  expected 
impacts  on  sport  fishing  due  to  the  operation  and  maintenance  of  the 
navigation  channel. 


4.6  IMPACTS  ON  CULTURAL  RKSOUKLLS 

4.6.1  ARCHAEOLOGY 

On  the  Upper  Mississippi  River  in  the  study  area  few 
direct  impacts  of  the  operation  and  maintenance  of  the  navigation 
channel  are  anticipated.  Dredged  materials  are  not  placed  on 
riverbanks  for  disposal,  the  construction  or  repair  of  bank  revet¬ 
ments  may  have  covered  sites  which  may  be  located  in  these  areas. 
Construction  of  revetments  in  some  instances  involves  the  contouring 
of  river  banks  to  the  extent  that  disturbance  of  the  ground  surface 
takes  place.  Archaelogical  resources  that  may  be  present  could  be 
adversely  affected.  To  offset  this  possibility,  all  areas  scheduled 
for  revetment  work  involving  disruption  of  the  ground  surface  will 
be  subject  to  an  archeological  survey.  If  archeological  resources 
are  encountered,  appropriate  mitigative  actions  -  e.  g.  preservation, 
salvage  -  will  be  taken.  Revetments  are  constructed  on  areas  of  the 
shoreline  where  problems  with  bankline  stability  have  been  encountered . 
While  the  preservation  actions  with  regard  to  archeological  resources 
are  being  taken  ,  in  the  absence  of  such  protective  measures  as 
revetments,  the  shoreline  and  any  archaeological  site  contained 
therein  would  be  expected  to  erode  away.  Since  the  erosion  action  o: 
the  river  on  the  riverbank  is  a  natural  and  continuous  process, 
the  question  of  the  impact  of  revetments  in  shoreline  archeological 
sites  is  problematic  at  best. 

On  the  Lower  Illinois  River  however,  dredged  materials  are 
placed  on  bank.  In  this  case  archaeological  resources  located  near 
the  river  could  be  covered  by  these  materials.  .A  comprehensive 
shoreline  archeological  survey  along  the  80  miles  of  the  Lower  Illinois 
is  currently  underway.  Results  of  the  survey  will  be  reported  in  a 
later  document;  information  on  site  locations  derived  will  be  used 
In  planning  dredge  material  placement  locations. 
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If  unrecorded  archeological  or  historical  sites  are 
encountered  during  operation  and  tnaintenance  procedures,  work  in 
the  area  that  has  the  potential  for  adversely  affecting  the  resource, 
will  be  halted  until  a  determination  of  significance  can  be  made  by 
professional  archeologists  or  historians.  Appropriate  measures  would 
be  taken  to  preserve  site  or  mitigate  adverse  impacts  on  these 
resources  in  the  event  significant  sites  were  located. 

4.6.2  HISTORY 

No  historical  sites  will  be  disturbed  by  operation  and  main¬ 
tenance  activities. 

No  sites  on  the  National  Register  of  Historic  Places  will 
be  affected  by  the  continued  operation  and  maintenance  of  the  9-foot 
channel. 
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5.  ADVERSE  ENVIRONMENTAL  EFFECTS  Wi:  CH  CANNOT  E  AVulDLD 

5 . 1  GENERAL 

Impacts  which  are  truly  unavoidable  should  the  project  ^  n- 
tinue  in  its  present  state  would  be  the  direct  impacts  of  pool 
operation,  channel  maintenance  dredging  and  revetment  of  shorelineb. 
The  impact  of  dredge  material  placement  may  be  mitigated  by  proper 
planning  and  a  series  of  alternatives  different  from  the  "least  -ost" 
method  of  disposal. 

5.2  ADVERSE  IMPACTS  RESULTING  FROM  THE  PROJECT 

5.2.1  IMPACT  TO  RIVER  REGIME 

The  development  of  pool  conditions  on  the  rivers  has  changed 
the  "natural"  river  regime  considerably.  In  section  4.1.1  the  im¬ 
pacts  were  discussed  at  length.  The  following  are  summaries  of  the 
unavoidable  adverse  impacts  chat  occurred  to  the  "natural"  river: 

(1)  The  operation  of  the  pools  has  caused  a  sequence  of  de¬ 
gradations  and  aggradations  of  the  riverbed  which  probably  would 
not  have  occurred  in  the  same  geographical  positions  in  the  natural 
river. 


(2)  Many  of  the  tributaries  on  the  floodplain  have  aggraded 
as  a  result  of  man's  use  of  the  land  and  the  increased  low  flow  stages 
in  the  navigation  pools. 

(3)  Maintenance  dredging  creates  "new"  shoals  adjacent  to 
the  thalweg.  These  sandbars  are  not  permanent. 

5.2.2  WATER  QUALITY 

In  areas  where  dikes  and  revetments  increase  velocities  of 
flow,  the  sediment  transport  capacity  of  the  river  will  be  increased 
also.  If  this  occurs,  the  river  bottom  is  further  degraded,  which  puts 
into  and  keeps  in  suspension  sediments  and  chemical  constituents  of 
the  sediments,  such  as  metals  and  pesticides. 

Increased  turbidity  along  with  increased  sedimentation  are 
probably  the  most  detrimental  factors  associated  with  maintenance 
dredging.  Chemical  constituents  of  the  sediments,  such  as  pesticides, 
metals,  sulfides,  methane,  oil  and  grease,  ammonia,  or  other  substances, 
if  present,  can  also  be  released  to  the  water  column  by  resuspension 
of  the  sediment  or  from  runoff  from  land  disposal  areas.  Resuspension 
of  organic  material  and  nutrients  could  also  occur  from  the  sediments. 
The  organic  matter  could  cause  increased  chemical  oxygen  demand  in  the 
water  and  the  resulting  decomposition  could  cause  a  reduction  in  dis¬ 
solved  oxygen  concentrations  if  it  remains  suspended  long  enough  to  have 
a  significant  effect.  The  release  of  nutrients  in  the  water  column 
during  dredging  and  the  subsequent  potential  enhancement  of  eutnophic 
conditions  has  also  been  a  major  environmental  concern.  However, 
analysis  of  nutrients,  heavy  metals  and  other  chemical  constituents 
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in  sediment  samples  collected  from  the  main  channel  for  the  present 
study  indicate  that,  for  at  least  this  pooled  reach  of  the  river, 
such  impacts  would  be  minimal.  Generally,  the  effects  of  dredging 
on  water  quality  appear  to  be  localized  and  the  affected  water 
quality  parameters  return  to  their  predredging  status  in  a 
relatively  short  period  of  time. 

In  addition  to  the  immediate  turbidity  -venerated  iurin^r 
dredged  material  ai'te:’  placement  is  eroded  to  some  extent  by  water.  7ni.: 
affects  areas  that  are  situated  close  to  the  di3p''sal  site.  "reirir..-  ■ 
the  entrances  of  side  channels  through  which  current  f ■  jws  may  resmt  i.-. 
increased  sedimentation  rates  caused  fr-m  future  wind  -ind  water  er  .o  i'  r. . 

Operation  and  maintenance  ■.)!'  the  pool  may  reduce  atnioi-.phi'r'! 
by  the  reduction  of  turbulence  and  the  decreased  s\irf-ic!'  aivi/V'  i  ir.‘ 
However,  substantial  improver:ents  in  diss^dved  c  nsci  n  t  rat.  i  i. 

realized  in  the  tailwaters  d.wnstrc-Lni  frc:..  the  dams,  s-.tneti.'j.es,  a  ■ 

siderable  distance,  because  ■  f  the  turbulence  associated  witn  wat-:;-  nasoa 
over  the  dam. 

The  operating  machinery  and  gates  of  the  locks  and  dams  req  ji  re 
cleaning  and  lubrication  of  moving  parts.  Despite  precautionary  measures 
Lubricating  materials  could  be  spilled;  the  quanitites  inveived,  however, 
are  extremely  small  and  have  negligible  effects  downstream. 

The  potential  always  exists  for  accidental  spills  from  barges  'a:',  i 
pipelines.  Federal  and  State  regulations  prohibit  the  purposeful  dischar 
of  waste  into  the  river,  and  such  regulations  greatly  reduce  the  a.mcunt  . 
waste  entering  the  waterway.  The  greatest  potential  for  accidental  iisch 
of  hazardous  materials  exists  during  the  loading  and  unloading  of  barges, 
out  occasional  losses  occur  through  barge  wrecks  or  hard  groundings  and 
accidental  pipeline  breakages.  The  U.S.  Coast  Guard  is  responsible  for 
measures  to  reduce  the  likelihood  of  spills  and  to  minimize  damage  caused 
by  spills  that  occur  dispite  preventive  measures. 

5.2.3  AQUATIC  COMMUNITIES 

Some  aquatic  habitat  will  be  destroyed  during  dike,  revetment,  a 
lock  and  dam  repairs.  Disposal  of  dredged  material  in  river  border  areas 
and  dike  fields  could  result  in  the  smothering  of  benthic  organisms, 
destruction  of  spawning  areas  for  fish,  reduction  of  habitat  diversity 
and  reduction  of  vegetative  cover.  Natural  deposition  of  sediments  in 
slack-water  areas  such  as  side  channels  and  dike  fields  could  result 
in  a  reduction  of  habitat  diversity. 

Most  of  the  adverse  impacts  associated  with  operation  and 
maintenance  of  the  project  are  felt  most  acutely  within  the  main 
channel  habitat.  These  effects  include  dredging,  placement  of  dredged 
material,  and  constriction  of  the  river  by  dikes  and  revetments.  All 
of  these  activities  temporarily  resuspend  bottom  sediments,  thereby 
increasing  turbidity  and  reducing  light  penetration,  with  the  ulti¬ 
mate  consequences  being  interference  with  primary  pr'^ducti':  ri ,  f,  i- ■  i- 
lation  of  planktonic  organisms,  a  decrease  in  food  availability  I’t 
interference  with  the  gills  <->f  fish,  abrasion  vif  benthic  organisms  in 
turbulent  areas,  and  production  of  some  effects  that  may  be  aesthetically 
displeasing. 
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Construction  of  the  locks  and  dams  may  have  adversely  affected  a 
number  of  individual  species  of  fish  by  inhibiting  their  natural  migra¬ 
tion  for  spawning  or  other  life-supporting  purposes. 

5.2.1  TiP.RESTRIAL  COMMUNITIES 

Since  construction  of  the  navigation  dams  in  the  19l0'3,  the 
flora  and  fauna  of  t.ne'  floodplain  have  adjusted  to  the  changed  environ¬ 
mental  situation  (i.e.,  free-flowing  river  vs.  pools).  Excluding  a 
major  effort  to  convert  the  unprotected  floodplain  to  agricultural  fields, 
the  flora  and  fauna  of  the  project  area  should  remain  relatively  stable. 
Three  major  factors  will  affect  the  terrestrial  communities:  ,'1)  barge 
traffic,  which  contributes  to  pollution  and  bank  erosion,  (2)  dredged 
materials  placed  in  such  a  way  that  they  might  drift  into  and  block  slough 
areas,  and  .3)  overbank  deposition  of  dc'edged  materials. 

Barge  traffic  is  expected  to  increase  or  maintain  the  current 
levels  of  pollution  and  bank  erosion.  The  construction  of  revetments  and 
the  overbank  deposition  of  dredged  materials  will  destroy  vegetation  on  or 
near  the  river  bank.  If  deposition  takes  place  within  the  willow,  or 
P'ssibly  the  silver  .maple-cottonwood  communities,  as  is  probable,  then 
litf.e  adverse  impact  is  expected. 

5,2.5  CULTURAL 


5. 2. 5.1.  SCCIO-ECONOtCEC 

■As  developed  in  Section  U.3  and  L.L  the  project  has  no  adverse 
impacts  on  the  socio-economic  elements  of  the  environments,  i.e.,  land  use, 
de.mography,  and  economics. 

5 . 2 . 5 . 2  ARCHAEOLOGY 

Until  a  comprehensive  shoreline  archaeological  survey  along 
the  8C  miles  of  the  lower  Illinois  River  is  completed,  the  i.m.pact  of  in¬ 
bank  placement  of  dredged  material  on  sites  is  'unknown.  No  other  phases 
of  the  action  are  deemed  to  be  adverse  to  archaeological  resources. 

5.2.5. 3  HISTORY 

No  historical  sites  will  be  adversely  impacted  by  the  pro¬ 
ject  actions. 
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6.  ALTERNATIVES  TO  THE  ACTION 

Three  categories  of  alternative  plans  of  action  are 
addressed  in  this  part  of  the  environmental  statement:  (1) 
cease  all  operations  and  maintenance;  (2)  selective  placement  of 
dredge  material  and;  (3)  change  pool  operations.  These  alter¬ 
natives  are  discussed  on  the  basis  of  their  ability  to  provide 
the  public  with  a  reasonable  method  for  fulfilling  the  authorized 
purpose  of  maintaining  a  nine-foot  navigation  channel  in  pools 
24,  25,  and  26  while  also  minimizing  environmental  impacts. 

6.1.  CEASE  ALL  OPERATIONS  AND  MAINTENANCE 

6.1.1  GENERAL 

Ceasing  the  operation  and  maintenance  activities  asso¬ 
ciated  with  the  nine-foot  navigation  channel  project  would  con¬ 
sist  principally  of  cessation  of  all  the  activities  described 
in  Section  1  of  this  Environmental  Statement.  With  discontinua¬ 
tion  of  funding  for  operation  and  maintenance  of  the  project, 
the  structures  would  have  to  be  either  eliminated  or  fixed  in 
such  a  manner  so  as  not  to  constitute  a  hazard  to  public  health, 
safety,  and  well-being,  bithout  maintenance  the  structure 
would  eventually  fail  due  to  non-repair.  Dredging  of  the 
Navigation  channel  would  cease. 

Implementation  of  this  alternative  would  have  several 
dramatic  effects,  principally  to  the  socio-economic  status  of 
the  regional  economy  and  to  the  natural  environment  of  the  Mis¬ 
sissippi  River  valley.  Commercial  navigation  would  be  greatly 
reduced  on  the  river  with  the  main  channel  depths  becoming  unreli¬ 
able,  especially  during  the  lower  flow  periods  of  the  year. 
Attempts  at  commercial  navigation  would  probably  be  limited  to 
the  high  water  periods,  and  even  then  an  uncertain  depth  would 
limit  the  profitability  of  such  use.  The  potential  for  increased 
accidents  and  grounding  of  vessels  using  the  river  in  this  condi¬ 
tion  would  exist,  as  would  the  potential  for  an  increase  in  spills 
of  oil  and  other  hazardous  substances  due  to  these  accidents. 

If  barge  traffic  were  to  cease,  these  potential  groundings,  ac¬ 
cidents,  and  spills  would  also  cease.  There  would  be  a  transfer 
of  shipment  of  the  commodities  currently  carried  by  barge  traffic 
to  other  modes  of  transportation.  Initially  there  would  be  severe 
shortages  of  facilities  to  accommodate  the  large  amount  of  freight 
currently  handled  by  the  waterway,  however,  as  the  alternate 
modes  of  transportation  Increased  their  handling  capabilities, 
these  shortages  of  facilities  would  be  eliminated.  There  would 
no  longer  be  the  need  of  an  annual  expense  to  operate  and  main¬ 
tain  the  waterway  within  the  St.  Louis  District.  There  would 
be  lost  investments  to  firms  with  facilities  located  to  best 
utilize  the  transportation  and  shipping  opportunities  provided 
by  the  navigation  channel.  Additional  cost  would  be  incurred 
to  remove  or  modify  the  structures,  and  there  would  also  be  lost 
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Investments  in  the  project  structures  and  other  facilities  asso¬ 
ciated  with  operation  and  maintenance  of  the  project.  Recreational 
use  opportunities  would  be  reduced  along  the  river  due  to  the 
decrease  in  water  surface  area,  as  well  as  recreation  facilities 
associated  with  the  project. 

The  long-term  effect  of  discontinuing  all  operation 
and  maintenance  activities  would  be  that  the  river  would  return 
to  a  "near"  natural  state.  During  months  of  heavy  precipita¬ 
tion  and  runoff,  conditions  would  be  similar  to  those  prevail¬ 
ing  today.  In  late  summer  and  winter  months,  when  precipitation 
and  runoff  decreases,  many  of  the  highly  productive  backwater 
areas  that  serve  as  habitat  and  spawning  areas  for  aquatic  orga¬ 
nisms  as  well  as  a  stopover  place  for  migratory  water  fowl  would 
dry  up. 


Dredging  and  placement  activities  would  no  longer  be 
practiced.  The  adverse  impacts  associated  with  actual  nlacement 
activities  would  no  longer  exist.  Further  habitat  destruction, 
creation  of  additional  backwater  areas,  drainage  pattern  disrup¬ 
tion,  and  exchange  of  chemical  constituents  from  dredged  materials 
would  be  avoided.  The  adverse  effects  of  dredging  activities 
not  directly  related  to  dredged  material  would  be  eliminated. 

This  would  Include  temporary  increases  in  turbidity  in  dredge 
cut  areas  and  destruction  of  benthic  habitat  in  dredge  cuts. 

No  new  dikes  have  been  constructed  since  the  1930 ’s  in 
the  project  area.  As  it  would  take  a  considerable  time  for  the 
rock  dikes  to  deteriorate  to  a  point  where  they  would  no  longer 
be  effective  water  control  structures,  a  halt  to  dike  maintenance 
woulc  have  no  impact  on  terrestrial  fauna. 

Considering  the  large  amount  of  bank  revetment  already 
present  in  the  project  area,  the  cessation  of  its  placement  would 
probably  make  little  difference  to  the  area  as  a  whole. 

Without  pool  regulation,  during  dry  stimmer  periods  parts 
of  the  river  would  be  dry  or  extremely  shallow.  Some  wetlands 
would  begin  to  dry  and  revert  to  forest.  However,  the  sandbanks 
built  up  in  the  river  may  change  the  river  course  as  to  create 
new  side  channels  and  wetlands  or  the  banks  may  become  vegetated 
and  form  new  islands.  During  continuous  low-flow  periods,  the 
unprotected  floodplain  may  become  susceptible  to  clearing  and 
farming.  However,  unlike  the  middle  Mississippi  River  where 
land  ownership  is  mostly  private,  much  of  the  unprotected  flood- 
plain  in  the  project  area  is  owned  by  federal  or  state  conserva¬ 
tion  agencies,  and  hence,  the  amount  of  land  leased  to  farmers 
could  be  regulated  to  maintain  ecological  diversity. 
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Flimination  of  drec'l'ie  .ould  reduce  the  of  repla 

menC  of  vnlu  blc  wildlife  hab'.'-^r  'tth  sandy  bedload  s  iinent 
some  of  whic  is  currently  att  ‘  bucable  to  maintenance  dredp,’  , 
activities.  Implementation  of  '  vis  alternative  would  require 
a  major  change  in  the  primary  objectives  of  the  project  and  would 
have  such  a  great  impact  on  the  present  socio-economic  and 
environmental  setting  that  it  could  be  considered  a  socially 
highly  undesirable  alternative. 

6.1.2.  SOCIO-ECONOMIC  IMPACTS 

6. 1.2.1  Demography 

The  discontinuation  of  the  operation  and  maintenance 
of  those  activities  involved  in  sustaining  the  nine-foot  channel, 
i.e.,  revetments,  dikes,  and  dredging,  would  have  no  direct 
impact  on  the  population.  However,  cessation  of  the  product 
of  the  regulating  works,  i.e.,  the  nine-foot  navigable  channel, 
would  have  ar  effect  on  the  settlement  pattern.  This  impact 
would  take  place  at  transportation  termini,  such  as  Alton,  Louisi 
ana,  and  Meredosia.  These  river  towns  not  only  were  founded 
because  of  river  access,  but  continue  to  utilize  the  waterway. 

The  comparative  advantage  afforded  these  communities  by  the 
presence  of  the  waterway  has  attracted  economic  activities,  that, 
in  the  absence  of  the  waterway  might  have  located  elsewhere. 
Cessation  of  the  nine-foot  channel  would  probably  adversely 
effect  the  survival  of  these  activities  at  their  present  loca¬ 
tion.  Any  impact  on  these  industries  could  in  turn  be  reflected 
in  the  population  numbers  and  location. 

6. 1.2. 2  National  Economy 

Non-maintenance  of  a  nine-foot  channel  in  the  project 
reach  would  have  substantial  adverse  impacts  on  the  national 
economy.  As  had  been  noted  above,  this  stretch  of  the  river 
serves  as  a  vital  link  between  the  Upper  Mississippi,  Illinois, 
and  Missouri  Rivers  to  the  north,  and  the  Ohio  and  Lower  Missis¬ 
sippi  Rivers  to  the  south,  with  more  than  88  percent  of  the  total 
tonnage  through  the  reach  neither  originating  nor  ending  there. 
Breakage  of  this  link  would  vastly  change  the  current  modal  split 
The  very  substantial  tonnage  moving  between  the  two  systems  via 
this  part  of  the  river  would  have  to  be  diverted  to  other  modes 
of  transportation. 

Other  major  commodity  flows  would  also  be  expected  to 
be  disrupted;  for  example,  the  movement  of  coal  and  chemicals 
from  the  Ohio  to  the  Upper  River. 

While  short  run  traffic  for  the  railroads,  and  other 
modes  of  transport  would  exceed  the  ability  of  those  modes  to 
handle  it,  substantial  excess  capacity  might  be  expected  to 
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develop  on  other  portions  of  the  inland  water  system.  Due  to 
cleavage  of  the  system  into  two  smaller  systems,  both  federally 
maintained  navigation  facilities  and  privately  owned  tows  and 
barges  would  be  underutilized,  resulting  in  considerable  economic 
waste. 


6.1.2. 3  Regional  Economy 

Discontinuation  of  operation  and  maintenance  of  this 
portion  of  the  river  would  have  varying  impacts  on  different 
parts  of  the  region. 

A  major  position  of  commodities  shipped  in  the  waterway 
originating  in  the  project  area  are  grains.  Substantial  transpor¬ 
tation  savings  to  shippers  are  realized  using  the  waterway. 

These  savings  represent  Increased  revenue  that  can  be  used  in 
other  ways.  A  discontinuation  of  waterway  service  would  force 
the  utilization  of  other  costlier  modes  of  transportation.  Higher 
shipping  costs  would  decrease  from  revenues  and  would  represent 
a  negative  impact  on  farming  operations,  particularly  on  marginal 
operations . 

Commodities  brought  into  the  area  include  coal  and  petro¬ 
leum  products.  These  materials  are  used  primarily  for  electrical 
power  generation.  In  a  condition  where  the  nine-foot  channel 
was  inoperable,  these  materials  would  have  to  move  via  other 
transportation  modes.  In  such  a  situation  increased  transporta¬ 
tion  rates  would  be  passed  on  to  consumers  in  the  form  of  higher 
electrical  utility  rates. 

6.1. 2.4  Land  Use 

Cessation  of  operation  and  maintenance  of  the  nine-foot 
channel  and  the  subsequent  loss  of  the  navigable  channel  would 
impact  the  location  and  extent  of  urban  land  use.  As  pointed 
out  in  Section  2.3,  the  comparative  advantage  afforded  the  river 
towns  of  Alton,  Louisiana,  and  Meredosia,  by  Che  presence  of 
the  waterway  has  attracted  economic  activities,  that,  in  the 
absence  of  the  waterway  might  have  located  elsewhere.  The  discon¬ 
tinuance  of  the  nine-foot  channel  would  probably  adversely  effect 
the  survival  of  these  activities  at  their  present  location. 

Any  Impact  on  these  industries  would  in  turn  be  reflected  in 
Che  population  as  well  as  the  land  use.  Should  industries  in 
the  study  area  perceive  that  they  cannot  economically  survive 
without  the  comparative  advantage  afforded  by  Che  waterway, 
and  thus  subsequently  relocate  out  of  the  study  area,  the  extent 
of  urban  land  use  would  be  reduced.  This  reduction  would  ini¬ 
tially  take  place  in  industrial  land  and  in  time  have  an  effect 
on  reducing  residential  and  commercial  land.  Most  of  this  reduc¬ 
tion  of  urban  land  would  Cake  place  at  the  river  towns  of  Alton, 
Louisiana,  and  Meredosia. 
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6.2 


SELECTIVE  PLACEMENT  OF  DREDGE  MATERIAL 


6.2.1  OPEN  WATER  PLACEMENT,  SELECTIVE  PLACEMENT 

Selective  placement  of  dredge  material  consists  of 
placement  areas  near  the  dredge  cut.  This  alternative  is  cur¬ 
rently  utilised  as  the  principal  method  for  dredge  material  place¬ 
ment  in  Pools  24,  25,  and  26.  Placement  sites  are  selected 
after  specific  dredge  cuts  are  identified  and  the  volume  of  ma¬ 
terial  to  be  removed  is  calculated.  In  many  instances  the  place¬ 
ment  sites  are  located  adjacent  to  the  dredge  cut  becuase  of 
the  nature  of  the  cut;  l.e.,  a  dredge  cut  5,000  feet  in  length. 

If  these  dredge  cuts  have  a  greater  length  than  the  dredge  plant 
capabilities  to  transport  the  material,  then  sites  must  be  selected 
on  the  basis  of  plant  capabilities.  This  method  may  be  referred 
to  as  the  "least-cost"  method  of  dredge  material  placement.  The 
entire  procedure  of  selective  placement  actively  Involves  ongoing 
coordination  with  respective  State  and  Federal  agencies  to  deter¬ 
mine  the  probable  Impact  of  dredge  material  placement. 

The  possibility  exists  for  selective  placement  of  dredge 
material  at  distances  greater  than  those  which  are  possible  with 
present  dredge  plant  capabilities.  The  following  is  a  summary  of 
estimated  cost  data  if  additional  pipeline  equipment  were  avail¬ 
able  for  Che  dredges  Kennedy  and  Ste.  Genevieve :  (1)  An  additional 

1,000  feet  of  floating  pipeline  would  increase  the  transport 
capabilities  of  the  Kennedy  to  1,900  feet.  This  would  require 
an  estimated  $977,000  worth  of  additional  equipment  including 
a  tender,  pipe,  floats,  walkway  and  related  equipment.  Addi¬ 
tional  annual  operating  costs  are  estimated  to  be  $432,000. 

This  would  increase  the  cost  of  moving  a  cubic  yard  of  dredge 
material  approximately  25  cents  for  a  total  of  95  cents.  It 
should  be  noted  chat  production  increases  because  the  dredge 
would  not  have  to  be  repositioned  as  often.  (2)  An  additional 
5,000  feet  of  floating  pipeline  would  increase  the  transport 
capabilities  of  the  Dredge  Ste.  Genevieve  to  8,000  feet.  This 
iroulcl  require  an  estimated  $4.5  million  worth  of  additional 
equipment,  including  two  tenders,  pipe,  floats,  walkway  and  re¬ 
lated  equipment.  Additional  annual  operating  costs  are  estimated 
to  be  approximately  $1.8  million.  This  would  increase  the  cost 
of  moving  a  cubic  yard  of  dredge  material  approximately  60  cents 
for  a  total  of  $1. 00/cubic  yard.  Also,  it  should  be  noted  that 
production  increases  because  the  dredge  would  not  have  to  be 
repositioned  as  often. 

The  possibility  exists  to  use  selective  placement  sites 
which  are  several  miles  from  the  desired  dredge  cut  if  adequate 
financial  resources  were  available.  This  concept  needs  further 
study  to  determine  the  viability  of  expanding  this  method  of 
dredge  material  placement. 
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In  open  water  placement  the  dredged  material  generated 
is  deposited  alongside  the  channel  in  the  river  border  areas. 

Some  short-term  effects  associated  with  placement  operations  in¬ 
clude:  (a)  Increased  turbidity  reduces  light  penetration,  and, 

therefore,  may  interfere  with  primary  production,  flocculate 
plankton  organism,  decrease  food  availability,  cause  changes 
in  temperature  patterns,  cause  a  shift  from  game  fish  to  rough 
fish,  and  produce  effects  that  are  aesthetically  displeasing 
(b)  Increased  sedimentation  that  could  result  in  the  smothering 
of  benthic  organisms,  destruction  of  spawning  areas  for  fish, 
reduced  habitat  diversity,  and  reduced  vegetation  cover;  (c) 
Reduction  of  dissolved  oxygen  concentration  that  could  suffo¬ 
cate  or  stress  organisms  in  the  immediate  vicinity  and/or  release 
noxious  materials,  such  as  sulfides,  methane,  and  heavy  metals, 
into  the  water  column. 

Unlike  short-term  effects,  which  usually  can  be  detected 
during  or  immediately  after  the  disposal  operation,  long-term 
effects  can  be  more  subtle  and  thus  more  difficult  to  detect 
and  evaluate.  The  possibility  of  long-term  effects  as  a  result 
of  disposal  operations  is  attributed  to  the  presence  of  nutrients 
and  chemical  toxins  in  the  sediment  and  their  release  and  sub¬ 
sequent  effect  on  the  extent,  rate,  and  diversity  of  the  recoloni¬ 
zation  of  benthic  populations. 

The  placement  of  dredged  materials  in  critical  areas , 
such  as  areas  near  the  entrances  or  exits  of  side  channels,  may 
have  deleterious  effects.  The  direct  placement  of  dredged  material 
in  these  locations  could  block  the  flow  of  water  through  the 
side  channels  and  thereby  prevent  the  movement  of  fish  between 
side  channel  and  river;  could  reduce  the  flow  and  consequently 
alter  existing  physicochemical  characteristics;  etc.  Consequently 
placement  in  these  areas  is  being  avoided. 

6.2.2  THALWEG  PLACEMENT 

The  thalweg  is  the  deepest  section  of  the  channel  which 
must  be  maintained  at  critical  crossings  in  the  river  system. 

These  crossings  which  tend  to  silt  up  are  identified  in  Plate  9. 
Engineers  at  Colorado  State  University  have  developed  a  mathe¬ 
matical  model  of  the  river  system  in  which  the  consequences 
of  midchannel  disposal  of  dredge  material  immediately  downstream 
of  critical  crossings  may  be  predicted.  It  is  important  to 
remember  that  the  thalweg  is  the  most  sterile  (biologically) 
portion  of  the  river  system  in  that  the  deep  channel  contains 
a  naturally  shifting  bed  load  of  sands. 

In  Pool  25,  one  crossing  that  has  required  extensive 
dredging  and  the  pool  immediately  downstream  were  identified  and 
modelled.  An  imaginary  dredge  cut  three  feet  deep  and  950  feet 


long  (from  river  mile  268.91  to  268.72)  was  made  in  the  crossing 
area  over  the  channel  width.  Tlie  cut  was  made  at  the  beginning 
of  the  low-water  season  and  the  riverbed  level  changes  in  the 
modelled  reach  were  computed  during  the  next  year  for  the  two- 
year  annual  hydrograph. 

These  riverbed  levels  were  compared  with  those  tliat 
would  occur  during  the  same  year  if  no  dredge  cut  were  made. 

Without  dredging,  the  crossing  aggrades  and  the  pool  area  degrades. 

With  dredging  and  placement  of  the  dredge  material  downs trean 
in  the  pool  area,  the  dredge  ;ut  is  filled  in  and  the  placement 
bar  is  eroded  away  within  a  year.  That  is,  after  one  year  both 
the  critical  crossing  and  the  pool  are  back  to  the  natural  state. 

This  result  is  supported  by  field  e.xperience  and  explains  why 
many  river  reaches  require  repeated  dredging. 

If  the  dredged  material  is  placed  in  the  downsteam 
pool  area,  the  disposed  bar  is  generally  eroded  away  within  a 
year  unless  the  next  hydrograph  following  the  dredging  is  uncon- 
monlv  small.  If  the  hydrograpii  is  small,  the  disposed  material 
aiay  accumulate  in  the  crossing  downstream  of  the  placement  area 
in  Che  pool  without  much  at cenuati.-'n  of  bar  height.  This  could 
introduce  new  dredging  problems  in  the  downstream  river  system. 

In  thalweg  placement,  the  dredged  material  is  deposited 
back  into  the  main  channel  in  the  downstream  pool.  This  will 
still  resuspend  sediments  causing  a  temporary  and  local  increase 
in  turbidity.  However,  with  this  alternative  all  impacts  will 
mostly  be  confined  to  Che  main  channel  where  the  sediments  are 
continually  being  deposited  and  resuspended,  thus  allowing  very 
little  time  for  build-up  of  pollutants.  This  naturally  shifting 
substrate  along  with  the  greater  current  velocity  also  causes 
the  main  channel  to  provide  very  poor  habitat  resulting  in  little 
potential  for  serious  biological  impact.  This  activity  would 
have  no  effect  on  terrestrial  vertebrates. 

The  mathematical  modeling  of  a  particularly  troublesome  reach  of 
Pool  25  on  Che  Upper  Mississippi  indicates  that  dredging  from  a  crossing 
and  placing  the  dredged  material  in  a  downstream  pool  does  constitute 
a  feasible  dredge  placement  method.  The  process  incolves  a  degree  of 
risk  to  the  navigation  channel  downstream  from  the  pool,  particularly 
if  dredging  is  followed  by  a  small  discharge  hydrograph.  However, 
at  many  locations  the  risks  incurred  by  thalweg  placement  would  be  out¬ 
weighed  by  the  potential  environmental  benefits  of  avoiding  bankline 
placement.  In  addition,  any  serious  ecological  problems  associated  with 
open  water  placement  on  marshlands  and  near  chute  channels,  sloughs, 
and  backwater  areas  are  avoided  by  placing  dredged  materials  in  the 
thalweg.  Although  conditions  downstream  of  a  proposed  placement  site  mav 
preclude  thalweg  placement  at  certain  locations,  in  many  cases  placing 
only  a  portion  of  the  dredged  material  along  the  thalweg  would  .still 
result  in  reduced  environmental  Impacts.  Consequently,  the  concept 
of  thalweg  placement  offers  a  viable  alternative  to  both  long-term  and 
emergency  placement  requirements.  The  results  of  this  limited  studv  ir<. 
sufficiently  promising  to  warrant  additional  investigation  of  the  con¬ 
cept  of  thalweg  placement  of  dredged  material. 
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6.2.3 


RECREATIONAL  POTENTIAL 


Periodically,  dredge  material  has  been  utilized  for 
recreational  activities  within  pools  2A,  25,  and  26.  The  Corps 
of  Engineers  has  placed  material,  upiin  request  from  private  citi¬ 
zens  and  public  agencies,  at  various  points  along  the  Illinois 
and  Mississippi  Rivers.  Dredge  material  tends  to  attract  peopli 
because  of  its  sandy  nature.  Tlie  potential  for  utilizing  dredge 
material  for  recreational  beaches  appears  to  present  oppor¬ 
tunities  for  a  pr.'gram  cf  dreace  material  placement  for  recre.i- 
tional  pt'tential. 

For  example,  in  1973,  approximately  300,000  cubic  yards 
of  material  was  dredged  from  the  main  channel  at  rivermile  222- 
224.  This  material,  being  rich  in  sand  was  placed  at  Royal  Lar  dna 
to  stabilize  the  bank  and  improve  the  physical  qualities  of 
the  beach.  It  has  been  reported  that  during  the  summer  months 
this  facility  is  used  beyond  its  intended  capacity. 

To  better  document  the  use  of  dredge  material  by  recrea¬ 
tional  boaters,  an  aerial  survey  was  conducted  of  the  study  area  on 
July  5,  1975.  ’^igures  6-1  and  6-2  illustrate  the  utilization  of 
...cedge  m-Lteriai.  placement  sites  by  recreational  boaters  in  Pool  26, 
Mississiupi  river.  Figure  6-1  is  located  at  river  mile  225.0  at 
the  upstream  end  of  Iowa  Island,  Missouri  side  of  the  navigation  channel. 

-A  study  in  which  field  surveys  were  conducted  in  .August 
1975,  showed  that  the  public  awareness  of  the  Corps  of  Engineers 
dredging  of  the  navigation  channel  and  subsequent  creation  of  sandy 
beaches  resulting  from  the  placement  of  dredge  material  was 
extremely  high  (Bach,  1975).  A  majority  of  chose  surveyed  thought 
Chat  utilizing  dredge  material  for  beach  nourishment  is  a 
desirable  practice. 

Previously,  these  kinds  of  efforts  have  been  largely 
accomplished  on  an  informal  and  uncoordinated  basis.  With  proper 
research  and  planning,  it  is  felt  that  dredge  material  can  be 
utilized  as  a  resource  for  creating  and  improving  the  recrea¬ 
tional  potential  of  Pools  24,  25  and  26.  This  area  of  recreational 
potential  for  dredge  material  warrants  a  more  comprehensive  study 
in  which  the  parameters  of  dredge  material  utilization  for  recrea¬ 
tional  purposes  are  clearly  outlined. 

The  effect  on  aquatic  communities  of  the  use  of  dredged 
material  to  develop  recreational  areas  will  depend  on  the  location  I'f 
such  areas.  The  provision  of  sanitary  facilities  and  the  trash  and 
litter  disposal  would  remove  a  source  of  water  pollution  and  improve 
the  overall  aesthetic  setting.  Sanitary  facilities  and  water  supply 
would  have  to  be  constructed  consistent  with  public  health  codes 
and  State  regulations.  Special  provisions  would  be  needed  in  are, is 
subject  to  inundation  by  high  water  levels. 

Any  site  developed  for  human  use  will  usually  not  be 
attractive  to  most  forms  of  wildlife.  At  night  rodents,  raccoons . 
and  opossums  will  utilize  garbage  can.s  and  dumps.  Beaches 
created  with  dredged  material  may  attract  .shorebirds,  gulls,  uut 


Figure  6. 3 

DISCHARGE  RANGE  MODEL 


Figure  6^3  is  a  preliminary  illustration  of  how  increasing  discharge 
range  becomes  a  function  of  increased  costs.  The  present  optimum 
discharge  range  (950  feet)  of  the  dredge  Kennedy  is  shown  as  a 
shaded  circle.  If  the  discharge  range  were  to  be  increased  to 
1500  feet  (2nd  circle),  a  one  time  expenditure  of  3880,000  would  be 
required  to  achieve  this  range.  Li)tewise,  to  increase  the  discharge 
range  to  2000  feet  and  2500  feet  a  one  time  expenditure  o  f 
$1,410,000  and  $2,090,000  would  be  required  respectively.  These 
ranges  are  represented  by  circles  3  and  4.  The  cost  data  presented 
above  are  approximate  extimates  and  need  further  study  to  determine 
the  feasibility  of  increasing  the  discharge  range  of  the  dredge 
Kennedy . 


6.2.4 


STOCXPILING  DREDGE  MATERIAL 


The  stockpiling  of  dredge  material  for  commercial 
utilization  for  such  items  as  fill  material,  mortar  sand,  aggre¬ 
gate,  concrete  and  other  uses  depends  on  many  factors.  Included 
in  these  factors  are  such  things  as  the  physical  suitability  of 
the  material,  the  economics  of  handling  it,  including  the  loca¬ 
tion  from  where  it  is  being  dredged  compared  to  its  eventual 
point  of  use  and  the  demand  for  its  use. 

Such  commercial  use  offers  the  benefit  of  reducing  the 
extent  in  which  the  aquatic  and  terrestrial  ecosystems  are  dis¬ 
rupted  and  at  the  same  time  provides  a  benefit  use  for  the  material 
being  disposed  of.  Placement  of  dredged  material  for  commercial 
purposes  would  require  quite  different  dredged  material  place¬ 
ment  practices.  As  such,  many  of  the  adverse  impacts  associated 
with  current  practices  could  probably  be  reduced. 

Economic  processes  may  be  disrupted  by  providing  material 
to  areas  which  do  not  normally  have  this  material  available, 
as  well  as  market  values  for  the  uses  employed  may  suffer  de¬ 
clines.  The  economic  impact  would  probably  be  felt  primarily 
by  private  dredge  contractors  and  sand  and  gravel  companies 
which  might  lose  business  because  of  a  change  in  market  condi¬ 
tions  . 


This  would  have  little  impact  on  the  aquatic  communities 
except  in  the  actual  area  of  the  dredge  cut,  where  there  would 
be  direct  disturbance  of  the  substrate  and  a  temporary  increase 
in  turbidity.  Since  dredging  takes  place  in  the  biologically 
less  productive  main  channel  it  would  have  little  effect.  If 
the  dredged  material  were  contaminated  with  excessive  nutrients 
or  other  pollutants  it  would  be  possible  that  runoff  from  the 
stockpile  area  could  cause  a  water  quality  problem. 

The  effect  of  this  activity  on  wildlife  would  depend 
on  tha  site  chosen.  As  such  an  operation  would  destroy  everything 
on  the  chosen  site,  a  complete  environmental  analysis  would  have 
to  be  conducted. 

6.2.5  OVERBANK  PLACEMENT 

The  practice  of  overbank  placement  of  dredge  material 
occurs  in  the  Illinois  River  on  a  limited  basis.  When  dredging 
is  performed  during  a  high  river  stage,  overbank  placement  is 
often  accomplished  because:  (1)  it  falls  within  the  least  cost 
method  of  dredge  material  placement  and  (2)  provides  the  best 
physical  alternative  for  dredge  material  placement  at  the  time. 

The  ramifications  of  overbank  placement  need  to  be  thoroughly 
examined  as  to  the  biological  impacts  which  may  result  due  to 
this  type  of  placement.  Again,  coordination  is  maintained  with 
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respective  state  and  federal  agencies  so  as  to  determine  probable 
impacts  connected  with  this  alternate  method  of  placement. 

Little  impact  on  aquatic  communities  will  result  from 
this  method  of  placement  except  in  the  biologically  less  produc¬ 
tive  main  channel  where  the  actual  dredging  occurs.  Runoff  during 
placement  and  rain  storms  and  inundation  during  periods  of  high 
water  could  eventually  wash  material  back  into  the  river.  The 
problems  that  this  could  generate  include  excessive  turbidity 
and  siltation,  possible  release  of  toxicants,  and  dissolved  oxygen 
depletion  due  to  release  or  organics. 

Dredged  material  placed  on  land,  especially  on  riverbanks, 
can  temporarily  or  permanently  eliminate  the  vegetation,  bank  dwell¬ 
ing  mammals,  and  amphibians.  If  the  material  is  sand,  turtles  may 
use  it  as  spawning  sites.  Revegetation  of  placement  sites  will  occur; 
25  percent  plant  cover  was  achieved  within  five  years  on  one  placement 
site  along  the  Mississippi  River  (Missouri  Botanical  Gardens  1975). 


6.2.6  SEDIMENTATION  CONTROL 

Sedimentation  control  within  the  watersheds  would  reduce 
sediment  leads  in  tributary  streams.  It  may  be  noted  that  channel¬ 
ization  of  tributaries,  upland  agricultural  and  urban  activities 
deliver  sediment  to  the  major  rivers  which,  because  of  their  develop¬ 
ment,  may  or  may  not  be  competent  to  move  these  sediments  out  of 
the  area.  Therefore,  sedimentation  control  should  be  analyzed 
in  terms  of  man's  use  of  the  land  in  order  to  adequately  identify 
those  areas  of  sediment  contribution. 

This  would  reduce  the  amount  of  maintenance  dredging 
needed  for  the  navigation  system,  and,  in  turn,  would  reduce 
the  adverse  environmental  impacts  associated  with  dredging. 

Watershed  land  treatment  might  also  result  in  a  reduction  in 
natural  sedimentation,  particularly  in  biologically-sensitiye 
backwater  areas  of  the  navigation  pools. 

6.2.7  REMOVAL  FROM  THE  FLOODPLAIN 


The  removal  of  dredge  material  from  the  floodplain  is 
an  alternative  which  is  closely  related  to  the  "Stockpiling  of 
Dredge  Material"  alternative.  Considerable  study  needs  to  be 
accomplished  to  determine  what  combination  of  dredge  plant 
capabilities  and  overland  transport  options  are  available  to 
move  d::edge  material  from  the  flocdplain.  Also,  detailed  cost 
information  needs  to  be  constructed  to  provide  the  measure  of 
economic  feasibility  required  to  adequately  analyze  this  alter¬ 
native. 


This  method  will  result  in  little  physical  disruption 
of  the  aquatic  systems.  However,  water  quality  problems  would 
arise  during  dewatering  operations  while  scows  were  loaded. 
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Release  of  toxicants,  suspended  solids,  and  oxygen-demanding  materi¬ 
als  could  occur.  Also  runoff  from  the  placement  locations  outside 
the  flood  plain  could  affect  the  aquatic  environment  of  the 
drainage  basin  in  which  the  material  is  placed. 

The  effects  on  the  natural  river  ecosystems  from  moving 
the  dredged  material  out  of  the  flood  plain  could  be  important. 

The  rate  of  total  sediment  accumulation  in  the  navigation  oools 
would  be  reduced  from  present  rates.  The  effects  on  aquatic 
ecosystems  due  to  the  placement  or  indirect  movement  of  dredged 
material  deposits  would  be  reduced;  however,  the  loss  of  backwater 
areas  due  to  the  accumulation  of  sediments  that  are  not  being 
dredged  would  continue  as  under  present  conditions.  The 
biological  life  of  the  navigation  pools  may  not  be  significantly 
affected  by  removing  the  dredged  material  from  the  flood  plain 
if  the  natural  phenomenon  of  backwater  areas  being  filled  with 
sediments  other  than  dredged  material  is  the  overriding  influ¬ 
ence  . 

6.3  POOL  OPERATIONS 

6.3.1  GENERAL 

To  accomplish  the  9- foot  channel  in  the  Upper  Mississippi, 
the  construction  of  a  system  of  navigation  locks  and  dams  was 
authorized  in  1930,  and  expanded  in  1932,  1935,  1937,  1945  and 
1958.  These  locks  and  dams,  supplemented  by  dredging,  achieve 
the  9-foot  depth  during  all  seasons  of  the  year.  Locks  and 
dams  at  Alton,  Illinois,  Winfield  and  Clarksville,  Missouri, 

(Pools  No.  26,  25,  and  24)  create  pooled  conditions  on  98.3 
miles  of  the  Mississippi  River  within  the  St.  Louis  District. 

In  addition,  the  Locks  and  Dam  at  Alton,  Illinois,  create  a 
pooled  condition  on  the  lower  80  miles  of  the  Illinois  River. 

6.3.2  EFFECT  OF  POOL  FLUCTUATIONS  ON  RIVER  MORPHOLOGY 

The  geomorphic  changes  in  the  study  reach  caused  by 
holding  the  pool  level  one  foot  above  the  normal  pool  level 
for  50  years  are  not  significantly  different  from  operation  at 
normal  pool  level.  The  geomorphic  changes  of  these  two  systems 
are  similar.  However,  increasing  the  pool  level  reduces  the 
sediment  transport  capability  of  the  river  reach.  The  reach 
aggrades  more  and  degrades  less  when  the  pool  is  held  one  foot 
higher  than  normal  pool.  The  maximum  difference  is  on  the  order 
of  1.0  foot  in  the  degrading  reach  immediately  below  Lock  and 
Dam  24. 


There  would  be  a  10  percent  increase  (according  to  the 
math  modal)  in  floodplain  deposits  of  silts  and  clays  resulting 
from  holding  the  normal  pool  level  one  foot  higher  but  as  these 
floodplain  deposits  are  very  small,  the  increase  is  of  no  significance. 
The  natural  levee  heights  are  not  increased  significantly  either. 
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The  effects  of  holding  the  pool  level  one  foot  below 
the  normal  pool  level  on  the  geomorphlc  changes  are  not  much 
different  than  for  50  years  of  operation  at  normal  pool.  The 
trends  of  the  changes  are  similar  but  decreasing  the  pool  level 
increases  the  transport  capacity  so  that  there  is  less  aggrada¬ 
tion  and  more  degradation  with  the  lower  pool.  The  maximum  dif¬ 
ference  in  riverbed  levels  is  0.7  foot  in  the  degrading  reach 
immediately  below  Lock  and  Dam  24. 

The  effect  of  operation  at  lower  than  normal  pool  for 
50  years  is  that  floodplain  deposits  are  less  but  this  is  not 
an  important  factor. 

It  is  then  clear  that  by  changing  the  operation  scheme 
for  the  locks  and  dams  to  raise  or  lower  the  normal  pool  level 
by  one  foot  has  limited  effects  on  the  morphology  of  the  river 
and  adjacent  lands. 

6.3.3  EFFECT  OF  POOL  FLUCTUATIONS  ON  FISH  AND  WILDLIFE 

Management  of  water  levels  in  various  pools  would  be 
desirable  to  facilitate  management  of  fish  and  wildlife  resources. 
A  system  of  controlled  manipulation  of  water  levels  within  an 
aquatic-terrestrial  ecosystem  provides  the  controller  with  an 
important  tool  with  which  the  relative  abundance  of  habitat  types 
can  be  varied. 

The  individual  pools  are  variable  in  the  proportion 
of  terrestrial  habitat,  marsh  habitat,  and  deep  water  habitat. 
However,  the  pools  in  general  can  be  divided  into  three  distinct 
categories;  headwaters,  mid-pool,  and  the  open,  deep  water  sec¬ 
tion  immediately  above  the  lock  and  dam.  Deep  sloughs  and  wooded 
islands  are  generally  found  in  the  headwater  area  with  little 
or  no  marsh  habitat  developed.  The  central  area  of  the  pool 
usually  contains  both  the  maximum  proportion  of  marsh  develop¬ 
ment  and  an  abundance  of  aquatic  habitat.  Within  the  lower  end 
of  the  pool  the  water  is  open  and  deep  and,  while  substantial 
aquatic  vegetation  may  occur,  there  is  practically  no  marsh 
development. 

Within  the  scope  of  this  report,  it  would  be  impractical 
to  attempt  an  evaluation  of  all  impacts  of  the  numerous  possible 
variations  in  water  level  manipulation  methodology.  Therefore, 
only  two  generalized  examples  will  be  discussed,  a  temporary 
pool  raise  and  a  winter  drawdown. 

In  general,  the  utilization  of  controlled  water  level 
raises  would  be  for  the  purpose  of  thinning  out  expansive  dense 
stands  of  emergent  or  submergent  aquatic  vegetation.  Solid  stands 
of  emergents  in  a  marsh  are  not  generally  desirable.  Most  wild¬ 
life  in  a  marsh  prefer  the  "edge  effect,"  or  intersperslon  of 
various  types  of  vegetation.  When  dense,  solid  stands  of  emer¬ 
gents  do  occur,  water  level  raises  may  provide  a  means  of  chang¬ 
ing  the  stands  and  creating  the  intersperslon  desirable  in  habitat 
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management.  The  thinning  out  of  expansive  stands  of  submergent 
vegetation  may  or  may  not  be  desirable  depending  upon  management 
objective.  For  example,  thinning  dense  stands  of  submergent 
vegetation  would  increase  boating  accessibility  into  these  areas 
therebv  increasing  recreation  potential.  However,  some  species 
of  submergents  are  valuable  food  sources  for  waterfowl  during 
fall  migrations.  Water  level  raises  could  interfere  with  the 
availability  of  this  food  source  to  migrating  waterfowl.  The 
thinning  of  aquatic  vegetation  in  areas  which  are  subjected 
to  strong  currents  or  winds  could  also  generate  turbidity  which 
could  be  detrimental  to  game  fish,  to  the  remaining  vegetation, 
and  to  water  quality. 

Stabilized  water  levels  during  the  growing  season 
sometimes  are  preferable  when  production  of  desired  species  of 
submergent  aquatic  vegetation  is  the  management  objective. 

However,  Impoundments  that  have  been  held  at  stable  levels  for 
ti  ^  long  can  build  up  an  accumulation  of  undecayed  plant  material. 
Under  such  conditions  there  is  often  a  decline  in  the  production 
of  desired  species  of  aquatic  plants.  Drawdowns  permit  the  aera¬ 
tion  of  bottom  sediments  thereby  stimulating  decomposition  and 
releasing  nutrients  that  are  bound  up  in  undecayed  plant  material. 
Organic  decomposition  also  retards  Che  gradual  filling  of  shallow 
impoundments  by  the  accumulation  of  aquatic  vegetation.  Draw¬ 
downs  can  be  Important  in  improving  production  of  valuable  sub- 
raergent  aquatic  plants  such  as  sago  pondweed  or  valuable  emergents 
such  as  Che  smartweeds. 

A  winter  drawdown  would  probably  create  adverse  conditions 
for  many  fish  species  and  muskrats.  In  general,  panflsh  and 
roughfish  should  be  affected  the  most  because  these  fish  inhabit 
the  shallow  backwaters,  ponds,  and  sloughs  where  winter  kill 
conditions  would  be  the  greatest.  Walleyes  and  other  fish  inhabit¬ 
ing  the  tailwaters,  side  channel,  and  main  channel  borders  would 
not  be  greatly  affected  by  a  winter  drawdown.  It  might  be  possible 
to  reduce  the  potential  winter  kill  to  fish  by  lowering  water 
levels  slowly  and  by  deepening  backwater  channels  allowing  the 
fish  to  escape  into  deeper  water.  A  winter  drawdown  would 
probably  greatly  reduce  the  muskrat  population  of  the  affected 
pool.  This  impact  could  not  be  offset,  but  a  managed  increase 
in  trapping  pressure  in  pools  planned  for  winter  drawdown  might 
reduce  the  winter  loss  of  animals.  Recreational  and  commercial 
fishing  activities  would  probably  be  adversely  affected  by  winter 
drawdown.  However,  winter  drawdown  in  some  cases  might  have 
a  concentrating  effect  on  commercial  fish  species. 

The  application  of  any  water  level  fluctuation  management 
which  would  benefit  fish  and  wildlife  resources  would  also  bene¬ 
fit  the  consumptive  and  non- consumptive  recreational  uses  of 
those  resources.  Recreational  boaters  would  probably  benefit 
from  measures  that  would  expand  accessibility  in  the  guts,  chutes, 
side  channels,  and  backwater  areas. 
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THE  REL-MIONSHIP  BETlvEEX  LOCAL  SHORT-TERM  L'SLS  OF 
HAN'S  ENVIRONMENT  AND  THE  MAINTENANCE  AND  ENHANCEMENT 
OF  LONG-TERM  PRODUCTIVITY 


The  continued  operation  and  maintenance  of  the  9-foot  navi- 
.lacion  channel  contributes  to  the  long-term  econoni.-  prodiic  t  i  vi  t  ••  ■ ' 
b'.-  permitting  tl';e  economic  advantages  or  low-cost  waterborne 
transportation.  The  efficienov  of  vatorborne  cransj/.-rtati'en  ^  !  1 
pro  'aMv  foster  the  Cvintinued  or  onpandi  1  economic  li'^ve  lopment  of 
cities  end  Industry  along  the  ''ppi-r  Mie.sissippi  River.  The  ‘^-fooi 
channel  project,  which  committed  the  ii.se  of  land  and  water  resources  - 
the  Mississippi  River  valley,  was  not  conceived  as  a  slier t- term 
use  of  these  resources  in  man's  envir.'nment .  The  perpetuation 
of  water  transportation  was  envisi .  nei  as  providing  lone-term  .-n' c  r 
and  economic  productivity  witiiln  the  human  environment. 

The  operation  of  the  pools  has  changed  the  character  of  the 
river  with  an  increase  in  water  surface  area,  number  of  islands  and 
number  of  side  channels.  The  high  biological  activity  of  the  addi¬ 
tional  side  channels  and  chutes  has  been  further  enhanced  by  tlie 
c.introi  of  low  water  conditions. 

The  permanent  pools  have  an  e 'feet  on  fish  populations.  As 
•  in  onample,  construction  of  .i'  locks  and  liams  reduced  the  numbers  .'i 
r loll  species  that  normally  migrate  up  and  down  the  river  or  prefer 
;wift  moving  water  and  rapids.  Other  fish  species  have  increased 
lue  to  the  expanded  river,  lakes,  p<'ols,  and  marshes.  Generally, 
mo.sL  fish  populations  have  increased  as  a  result  of  the  permanent 
pocis.  Continued  operation  of  the  locks  and  dams  would  perpetuate 
their  changes  in  fish  species  and  population  levels. 

Fish,  wildlife,  and  recreation  interests  are  deeply  concerne.i 
about  the  possible  implication  ■n"  eroded  dredge  spoil  in  the  block.j 
'f  the  entrances  of  flowing  sloughs.  The  fish  and  wildlife  interes 
-.a.e  poinctd  out  that  extensive  shallow  aquatic  backwater  habitats 
deoend  upon  flowing  sloughs  for  supplies  of  fresh,  oxygenated  water 
.!nd  for  the  flushing  of  dissolved  nutrients.  Without  the  fresheninc 
and  flushing,  backwater  systems  tend  to  stagnate.  This  reduces  the 
p roi.iuction  of  desirable  sport  fish,  the  potential  for  use  by  migrating 
'.-.acer-fowl ,  the  production  of  food  and  house-building  materials  for 
furbearing  semiaquatic  mammals,  and  the  quality  of  the  aesthetic  setting. 
Recreation  boaters  have  noted  also  that  the  blockage  of  the  sloughs 
reduces  boating  access. 

Recently,  increased  attention  has  been  giv'en  to  the  role  of 
sediment  as  a  carrier  of  plant  nutrients,  pesticides  and  toxic  ele¬ 
ments.  Research  indicates  that  clay  minerals  such  as  those  found  in 
river  sediment  have  active  surfaces  that  react  with  an  array  of 
b.-.’iiwul  compounds.  I'hese  compound.s  mav  be  concentrated  in  the  sodi-oni 
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over  a  period  of  years  and  then  redistributed  during  a  high-flow 
period.  Plant  nutrients  such  as  nitrogen,  phosphorous,  potassium, 
and  certain  trace  elements  (micronutrients)  are  absorbed  on  sedi¬ 
ments  and  may  have  biological  significance  in  the  eutrophication  of 
ponds,  reservoirs  and  lakes. 

Continued  sedimentation  of  side-channels  is  threatening  the 
biological  productivity  of  these  areas.  Most  of  this  closure  is  a 
natural  process  and  it  is  not  known  how  the  lock  and  dams  structures 
effect  the  movement  of  sand  plugs  down  the  chutes.  Dredge  material 
placement  at  the  head  of  the  side  channels  has  been  regulated  since 
1958  with  the  enactment  of  the  Fish  and  Wildlife  Coordination  Act. 

The  present  least-cost  method  of  dredge  material  .  placement 
has  resulted  in  losses  of  acreage  of  productive  aquatic  habitat,  in 
particular  benthic  resources.  Also,  some  terrestrial  resource  loss 
has  resulted  because  of  on-bank  disposal  along  the  Illinois  River. 
Rate  of  recovery  of  these  environments  is  dependent  upon  the  condi¬ 
tions  which  exist  after  the  disposal  process  and  the  frequency  of 
disposal. 


The  proper  placement  of  material  has  contributed  to  long¬ 
term  recreational  productivity.  As  population  increased,  recrea¬ 
tional  opportunities  will  become  increasingly  important. 
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IRREVERSIBLE  OR  IRRETRIEVABLE  COMI^ITMENTS  OF  RESOURCES 


Operation  and  maintenance  of  the  9-:oot  channel  will  resel: 
in  some  irretrievable  and  irreversible  commitments  of  economic  and 
natural  resources.  Labor  and  materials  are  required  to  operate  and 
maintain  the  locks  and  dams,  to  perform  the  dredging  and  disposal 
activities,  and  to  administer  the  overall  program. 

Alterations  of  the  "natural  river"  has  occurred  and  may  be 
considered  a  loss  to  future  generations  under  present  operation  and 
maintenance  procedures.  Open- water  and  on-bank  dredge  material 
disposal  results  in  irreversible  losses  and  on  occasion,  where 
continued  dredging  occurs,  irretrievable  losses  may  result.  Aquatic 
and  floodplain  plants  and  animals  could  be  buried  and  smothered. 

Development  of  commercial  and  industrial  facilities  along 
the  rivers  are  indirectly  encouraged  by  the  maintenance  of  the  river 
jystem  which  often  leads  to  a  further  loss  of  water  quality,  habitat 
and  lands  dedicated  to  fish,  wildlife  and  recreational  uses. 

A  continued  loss  of  side-channels  created  by  the  pools  will 
result  from  natural  causes  and  because  of  the  operation  and  maintenance 
of  the  9-foot  channel. 
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PART  9 

COORDINATION  AND  COMMENT 
AND  RESPONSE 


9. 


COORDINATION  WITH  OTHERS 


9.1  FEDERAL  AND  STATE  AGENCIES 

The  combined  efforts  of  state  and  federal  agencies  were 
utilized,  and  their  views  were  given  careful  consideration  in 
the  preparation  of  this  environmental  statement  and  the  form¬ 
ulation  of  the  associated  studies,  which  were  undertaken  for 
the  statement.  The  federal  agencies  which  participated  are: 

U,S,  Army  Engineer  Division,  Lower  Mississippi  River 
Valley  Vicksburg,  Mississippi 

U,S,  Army  Engineer  District,  St.  Louis,  St.  Louis, 

Missouri 

U.S.  Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  Mississippi 

U.S.  Fish  and  Wildlife  Service  Department  of  the 
Interior  Rock  Island,  Illinois 

The  state  agencies  which  participated  are; 

The  Missouri  Department  of  Conservation 

The  State  of  Illinois,  Department  of  Conservation 

In  addition.  Southern  Illinois  University  at  Carbondale,  Illinois, 

Natural  History  Survey,  Colorado  State  University,  Fort  Collins, 

Colorado,  Midwest  Aquatic  Institute,  and  Missouri  Botanical  Garden 
participated  in  this  study  program  under  separate  contracts  led 
by  the  Waterways  Experiment  Station  (WES),  Vicksburg,  Mississippi, 
on  behalf  of  the  U.S.  Army  Engineer  District,  St.  Louis,  Missouri. 

9.2  COORDINATION  LEADING  TO  THE  SUBSEQUENT  PREPARATION  OF  THIS 

ENVIRONMENTAL  IMPACT  STATEMENT 

Approximately  6,000  acres  in  Pools  24,  25,  and  26  are  managed 
under  a  General  Plan  (G.P.)  as  promugated  under  authority  of  the 
Fish  and  Wildlife  Coordination  Act,  1958.  To  implement  the  General 
Plan,  Cooperative  Agreements  have  been  prepared  with  the  U.S. Fish 
and  Wildlife  Service,  Illinois  Department  of  Conservation  and  the 
Missouri  Conservation  Commission.  The  U.S.  Fish  and  Wildlife  Service's 
Mark  Twain  National  Wildlife  Refuge  is  served  by  these  cooperative  agreements. 
Petiodic  meetings  with  these  agencies  are  held,  usually  one  or  two 
times  a  year  to  review  annual  management  plans,  aspects  of  master  planning 
and  mutual  problems  that  require  solving.  The  Operations  Division, 
the  Planning  Branch  of  the  Engineer  Division,  and  the  Management 
and  Disposal  Branch  of  the  Real  Estate  Division  are  usually  involved 
in  these  coordination  meetings. 


218 


I 


1 


The  U.S.  Dept,  of  Agriculture,  Soil  Conservation  Service,  through 
the  Two  Rivers  Resource  Conservation  and  Development  Project  which  serves 
a  five  county  area  between  the  Mississippi  and  Illinois  Rivers  has 
recently  become  involved  in  wildlife  conservation  coordination  meeting. 
This  project  leadership  has  established  a  wildlife  committee  of  local 
citizens  which  draw  upon  a  panel  of  fish  and  wildlife  professionals 
from  the  Illinois  Department  of  Conservation  Service.  The  purpose 
of  the  Two  Rivers  Wildlife  Committee  Is  to  develop  and  promote  the 
enhancement  of  the  fish  and  wildlife  resources  in  this  five  county 
region. 

Several  sportsmen  clubs  have  taken  an  active  interest  in  the 
management  of  wildlife  resources  with  the  Navigation  Pool  areas. 

Leading  these  interests  are  the  Migratory  Waterfowl  Hunters,  Inc., 

Alton;  Batchtown  Sportsmen  Club,  Batchtown;  and  the  Wood  River 
Sportsmen  Club  of  Wood  River.  Frequent  meetings  are  held  with  these 
clubs,  often  with  representatives  of  the  U.S.  Fish  and  Wildlife 
Service  and  the  Illinois  Department  of  Conservation  attending,  to 
review  and  discuss  mutual  problems  and  to  seek  means  to  improve  wild¬ 
life  nanagement  and  habitat  within  the  pools. 

The  Corps  Master  Plan  governs  the  land  use  and  development 
of  Co.^ps  fee  lands  with  the  Navigation  Pool  areas.  Revision  of 
Master  Plans  are  scheduled  to  begin  in  FY  76.  Preliminary  meetings 
which  discussed  Master  Plan  revision  have  been  held  with  all  of  the 
agencies  and  sportsmen  clubs  listed  .above.  Coordination  meetings 
of  this  type  will  intensify  as  work  progresses  on  Master  Plan 
revision. 

Coordination  efforts  leading  to  the  subsequent  preparation 
of  this  environmental  Impact  statement  are  directly  related  to 
coordination  efforts  undertaken  to  prepare  an  environmental  Impact 
statement  for  the  9-foot  channel  project,  middle  Mississippi  River 
between  the  mouth  of  the  Ohio  and  Missouri  Rivers.  The  draft  of 
the  environmental  Impact  statement  entitled  "Mississippi  River 
Between  the  Ohio  and  Missouri  Rivers  Regulating  Works"  was  cir¬ 
culated  for  review  during  May  1975. 

In  the  Draft  Statement  an  error  was  made  in  discussing  the 
problem  of  the  building  of  new  dikes;  this  is  an  element  in  the 
Middle  River.  Also,  the  post-authorization  change  discussed  in 
the  Middle  River  Environmental  Statement  was  Inadvertently 
Included  in  the  draft  of  the  Upper  River  Statement.  The  reader 
should  refer  to  the  Statement  of  Findings  to  clarify  the  Corps 
position  on  the  Upper  River. 
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9.3  COMMENTS  AND  RESPONSES  TO  THE  DRAFT  ENVIRONMENTAL  STATEMENT 


The  Draft  Environmental  Statement  was  sent  to  the  following 
agencies,  organizations  and  individuals.  Those  agencies  and  groups 
marked  with  an  asterisk  have  responded. 


^Environmental  Protection  Agency 
*Advisory  Council  on  Historic  Preservation 
*11. S.  Forest  Service 
*U.S.  Soil  Conservation  Service 
U.S.  Department  of  Commerce 

*U.S.  Department  of  Housing  and  Urban  Development 

*U.S.  Department  of  the  Interior 

*Federal  Highway  Administration 
*U.S.  Department  of  Transportation 

*U.S.  Federal  Power  Commission 

*U.S.  Department  of  Health,  Education,  and  Welfare 

U.S.  Senate 


U.S.  Senators,  Missouri 
U.S.  Senators,  Illinois 
Governor  of  Illinois 
Illinois  Projects  Task  Force 
*Illinois  Archaeological  Survey 
*Illinois  Department  of  Conservation 
*Illinois  State  Geological  Survey 
Governor  of  Missouri 

Missouri  Department  of  Community  Affairs 
Boards  of  Supervisors,  Counties  of: 

Cass  County,  Illinois 
Morgan  County,  Illinois 
Scott  County,  Illinois 
Greene  County,  Illinois 
Jersey  County,  Illinois 
Brown  County,  Illinois 
Pike  County,  Illinois 
Calhoun  County,  Illinois 
Madison  County,  Illinois 
St.  Clair  County,  Illinois 
Ralls  County,  Missouri 
Pike  County,  Missouri 
Lincoln  County,  Missouri 
St.  Charles  County,  Missouri 
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St.  Louis  County,  Missouri 
Mayor  of  Alton,  Illinois 
Mayor  of  Hardin,  Illinois 
Mayor  of  Kampsville,  Illinois 
Mayor  of  Meredosia,  Illinois 
Mayor  of  Winfield,  Missouri 
Mayor  of  Els berry,  Missouri 
Mayor  of  Clarksville,  Missouri 
Mayor  of  Louisiana,  Missouri 
East-West  Gateway  Coordinating  Council 

Southwestern  Illinois  Metropolitan  Area  Planning  Conrniissic.n 
Southeast  Missouri  Regional  Planning  Commission 
St.  Louis  Regional  Commerce  and  Growth  Association 
Bi-State  Development  Agency 
Mark  Twain  Regional  Planning  Commission 
Boonslick  Regional  Planning  Commission 
Two  Rivers  R  C  &  D  Project 
*Migratory  Waterfowl  Hionters,  Inc. 

BatchCoviv  Sportsmen  Club 
Wood  River  Sportsmen  Club 
American  Institute  of  Merchant  Shipping 
American  Waterways  Operators,  Inc. 

Western  Railroad  Association 
Mobile  Oil  Corporation 
Missouri  Portland  Cement 
Vollmar  Brothers  Construction  Company 
N.L.  Industries 

Mid-America  Transportation  Company 
*The  Waterways  Journal 
Granite  City  Steel 
Laclede  Steel  Company 
Manufacturers  Railway  Company 
Reitz  &  Jens,  Inc. 

Transportation  Institute 
The  Pillsbury  Company 
Apex  Marine  Service,  Inc. 

River  Cement 
WThe  Ohio  River  Company 
American  Commercial  Barge  Line 
^Wisconsin  Barge  Line 

Mississippi  River  Transportation  Corporation 
The  Valley  Line  Company 
Warren  i  Von  Pragg,  Inc. 

Riverside  Sand  and  Dredging 
American  River  Transportation 
Federal  Barge  Lines 
Agri-Trans  Corporation 
SN  &  NO  Barge  Line 
Industrial  Sugars,  Inc, 

Industrial  Sugars-Borden ,  Inc. 

*St.  Louis  Water  Division 
Dixie  Dredge  Corporation 
Midwest  Towing  Company,  Inc. 

Gunther  Salt  Company 

National  Marine  Service 

St.  Louis  Terminal  Corporation 
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Luhr  Brothers,  Inc. 

Marine  Officers  Association 
J.  S.  Alberlcl  Constuctlon  Company 
Apex  Oil  Company 
♦Union  Electric  Co. 

Coalition  for  the  Environment 
Environmental  Defense  Fund,  Inc. 

Environmental  Response 
The  Coalition  on  American  Rivers 
American  Fishery  Society 
Illinois  Chapter 
♦Missouri  Chapter 
The  Izaak  Walton  League,  Inc. 

Ccnservation  Federal  of  Missouri 
♦Sierra  Club 

Ozark  Chapter 
♦Piasa  Palisades  Group 
Shawnee  Group,  Great  Lakes  Chapter 
The  Wildlife  Society 

Illinois  Chapter 
Missouri  Chapter 
Audubon  Society 

Illinois  Chapter 
Missouri  Chapter 

Upper  Mississippi  River  Conservation  Committee 
Missouri  Natural  Area  Survey 
Missouri  Botanical  Garden 
♦Missouri  Archaeological  Survey 
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a.  ENVIRONMENTAL  PROTECTION  AGENCY  REGION  V  (letter  dated  Sept.  11,  1975) 


Comnent  1:  To  demonstrate  how  the  06M  program  outlined  In  the  EIS  has 
minimized  adverse  environmental  impacts  which  resulted  from  past  dredging 
practices,  the  final  EIS  should  compare  and  contrast  past  operation  and 
maintenance  activities  with  the  proposed  program  discussed  in  the  EIS. 
Differences  in  past  dredge  spoil  disposal  activities  to  the  proposed 
disposal  pr^ram  should  be  indicated. 

Response:  The  operation  and  maintenance  program  has  been  discussed  in 
sectioas  4.1.2,  5.2  and  alternatives  discussed  in  section  6.2.  In  plates 
9A,  B,  C,  D  dredge  activities  were  mapped  from  1969  through  1974,  Proposed 
dredging  activities  are  outlined  in  the  Statement  of  Findings. 

Co.Tment!  2:  It  is  noted  that  some  wetland  areas  will  be  affected  by  the 
project.  EPA's  Wetlands  Policy  states  that  wetlands  must  be  protected 
from  adverse  dredging  and  filling  practices.  Therefore,  extreme  care 
must  be  taken  during  O&M  activities  to  avoid  and  minimize  any  adverse 
impact  upon  wetlands.  The  Corps  of  Engineers  policy  regarding  the 
safeguard  of  wetlands  is  highly  desirable  and  consistent  with  our  own 
vl-jws.  With  responsive  and  expedient  implementation,  such  policy  will 
substantially  discourage  the  unnecessary  alteration  and  destruction  of 
wetlands  considered  to  be  vital  to  the  riverine  flowage.  Although  this 
policy  is  directed  primarily  toward  the  evaluation  of  permit  applications, 
we  fully  realize  the  inherent  responsibility  of  the  Corps  in  following 
the  dictates  of  its  own  policy  and  the  guidance  of  EPA  and  other  agencies 
in  wetland  preservation. 

Response i  Wetlands  are  not  directly  affected  by  present  day  operation 
and  maintenance  activities  as  most  dredging  activities  do  not  entail 
disposal  ovet'-bank  or  on-bank. 

Co’.iimer.t  3;  The  EIS  recognizes  that  the  placement  of  dredged  materials 
in  critical  areas  (side  channel  exits  or  entrances)  may  have  deleterious 
effects  and  disposal  in  these  areas  is  now  avoided.  The  EIS  should 
indicate  how  past  practices  have  resulted  in  the  placement  of  spoil  in 
critical  areas  and  discuss  any  measures  that  will  be  implemented  to  restore 
these  areas  particularly -iihere  side  channels  have  been  cutoff. 

Response:  Placement  of  dredged  material  has  not  been  placed  at  the  head 
of  side  channels  since  1958  with  passage  of  the  Fish  and  Wildlife 
Coordination  Act,  even  then  it  was  not  a  comnon  practice. 

Conaent  4;  Spoil  disposal,  either  on-shore  or  into  the  open  water, 
constitutes  the  primary  adverse  environmental  impact  associated  with 
the  operation  and  maintenance  of  the  navigation  channel.  In  spite  of 
its  importance,  however,  the  EIS  does  not  contain  a  comprehensive  spoil 
disposal  plan. 
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Response;  Dredge  material  placement  is  generally  planned  on  an  annual 
basis.  Upon  selection  of  placement  sites  either  on-shore  or  open  water 
the  individual  dredge  cut  and  placement  site  maps  are  forwarded  for  review 
by  those  conservation . agencies  participating  in  the  overall  coordination 
of  dredging  functions  in  Pools  24,  25  and  26.  These  documents  may  be 
noted  as  comprehensive  dredge  material  placement  plans.  Under  standing 
operating  procedures,  there  are  no  long  range  comprehensive  dredge  material 
placement  phases  because  of  the  impossibility  of  predicting  the  exact 
location  of  dredge  cuts  and  placement  sites  on  a  continuum  greater  than 
one  year.  Therefore,  the  term  comprehensive  tends  to  be  misleading. 

Also,  it  should  be  noted  that  representatives  of  EPA  attended  a 
river  inspection  and  proposed  dredging  coordination  field  trip,  April  28 
to  May  1,  1975  from  Saverton,  Missouri  to  Cairo,  Illinois. 

Comment  5:  Attributing  a  beneficial  use  of  dredged  spoil  to  provide 
wildlife  habitat  is  not  valid  or  reconcilable  on  a  short-term  basis. 
Furthermore,  it  doesn't  take  into  consideration  the  loss  of  one  type  of 
habitat  for  another.  The  EIS  indicates  that  in  many  cases  natural 
revegetation  of  spoil  areas  has  not  occurred  because  of  repeated  deposits 
of  spoil.  Also,  where  woodlands  have  been  subjected  to  disposal  but 
not  with  sufficient  frequency  to  cause  mortality,  the  trees  have  been 
partially  killed  or  stunted  and  the  understory  has  been  lost.  Usually 
diverse  aquatic  or  terrestrial  habitat  are  converted  into  sterile  sand- 
shoals  and  piles  providing  a  poor  substrate. 


Rearoaae;  The  Draft  Statement  did  not  allude  to  dredge  material  as 
vildllfa  habitat.  The  only  overbank  placement  of  dredged  material 
occurs  along  the  Illinois  River.  Section  4. 1.2. 2  discusses  the  areas 
.iredged  and  placemen;  areas.  Plate  11,  Dredging  Location  Matrix, 
Illinois  River  has  been  added  to  the  Final  Statement  and  it  illustrates 
that  several  locations  have  had  repeated  placement  of  dredged  material. 
Initial  surveys  along  one  of  the  Illinois  River  disposal  sites  (river 
mile  77.5  to  78.5)  in  July  1975  did  not  show  destruction  of  the  larger 
trees  and  a  regrowth  of  the  understofy  was  occurring.  We  do  concur 
that  repeated  disposal  at  the  same  site  does  lead  to  a  degeneration 
of  wildlife  habitat. 


Co— nt  6;  Although  some  data  is  provided,  the  EIS  is  lacking  an  adequate 
description  of  the  dredge  spoil.  A  complete  sediment  analysis  and  charac¬ 
terization  would  facilitate  prudent  selection  of  spoil  sites  and  would  also 
serve  asra  basis  for  determining  the  usefulness  of  spoil  in  recreation 
areas  and  the  prospects  for  revegetation  of  spoil  sites.  ^Omitted  is  any 
reference  to  a  definite  time  span  in  which  revegetation  may  occur. 

Response;  The  need  for  complete  sediment  analysis  and  characterization 
study  of  dredge  material  is  a  recognized  need  and  warrants  further  study. 
The  reader  is  referred  to  the  Statement  of  Findings  which  spells  out  the 
position  of  the  St.  Louis  District  on  the  needs  for  future  study. 
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Comment  7:  The  final  EIS  should  identify  the  areas  considered  as  "on  or 
near  the  banks".  If  these  spoil  locations  include  backwaters,  marshes, 
sloughs  and  areas  behind  wing  dams,  the  deposition  would  result  in  a 
significant  impact  upon  the  biological  stability  of  the  river  system. 
Although  the  Impact  of  the  spoil  deposition  at  an  particular  site  is  not 
completely  irreversible,  in  general,  sites  covered  to  any  measurable 
e:itent  cannot  revert  to  their  original  state  for  extremely  long  periods  of 
time.  Repeated  spoiling  serves  only  to  aggravate  this  condition,  resulting 
in  relatively  permanent  changes  in  flora  and  fauna. 

Response:  The  dredged  material  sites  are  adequately  mapped  as  to  their 
locations  on  Plates  9A-D. 

Comment  8:  The  EIS  fails  to  identify  what  varieties  of  wildlife  can  be 
supported  on  nearly  sterile  sand  piles.  In  addition,  the  dynamic  nature 
of  flood  plain  habitats  preculdes  the  formation  of  large  areas  of  uniform 
habitat  types.  Therefore,  the  diversity  of  an  area  is  decreased  through 
spoiling  rather  than  increased  as  suggested. 

Response:  The  Draft  Statement  adequately  discusses  this  item  in 
Section  4.2.2,  Terrestrial  Communities. 

Comment  9:  The  EIS  fails  to  discuss  dredging  operation  and  spoil  disposal 
with  regard  to  impacts  on  the  Federal  and  State  managed  wildlife  refuges 
on  or  along  the  inland  waterway  systems.  Specifically,  information  is  not 
provided  on  regulations  or  assessments  made  on  spoil  deposition  on  or  near 
these  protected  areas  to  evaluate  potential  environmental  impacts  caused 
by  operation  and  maintenance  procedures.  Also,  the  relationship  of  pool 
regulation  to  the  management  of  these  areas  and  recommendations  made  by 
management  agencies  should  be  discussed.  Recreational  developments  such 
as  docks  and  concessions  are  referred  to  in  the  EIS  as  minor  in  magnitude. 
The  maintenance  of  docks  however  may  require  periodic  dredging.  The  EIS 
should  discuss  the  dredging,  disposal  of  spoil  and  associated  environmental 
impacts  relating  to  the  maintenance  of  adequate  depths  for  those 
activities  related  to  private  dredging. 

Rcspons^^. :  There  is  little  or  no  impact  on  wildlife  refuges  as  dredge 
disposal  has  been  coordinated  with  conservation  agencies  since  1958 
(rish  and  Wildlife  Coordination  Act).  Pool  regulation  is  adequately 
discussed  in  Section  1.3.2,  Pool  Regulation.  Private  dredging  is 
handled  under  permits  issued  under  Section  10,  U.S.  Code  33-403,  1899 
River  and  Harbor  Act  and  material  disposal  under  permits  Issued  under 

Section  404,  Public  Law  -  92500. 

Comment  10:  The  EIS  should  describe  how  the  town  of  G.'afton  has  been 
troubled  in  recent  years  by  deposition  in  five  small  tributary  streams. 

This  discussion  should  address  why  the  problem  is  of  recent  nature  and 
what  upstream  improvements  could  be  utilized  to  minimize  the  sedimentation. 

tosponse:  The  discussion  of  sediment  deposition  in  tributary  streams, 
Section  4. 1,1. 3,  Long  Term  Geomorphic  Responses  is  considered  adequate 
as  is  stated,  "The  tributaries  show  evidence  of  aggradation  but  not 
all  of  this  can  be  attributed  to  higher  water  levels  created  by  the 
locks  and  dams.  Channelization  and  increased  agricultural  and  urban 
activity  are  also  factors". 
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Co— mt  11:  It  is  stated  In  the  EIS  (p.  172),  "Increasing  the  height  of 
a  low  dike  field  can  be  effective  In  producing  a  dependable  navigation 
channel  If  the  dikes  are  not  too  short  In  relation  to  the  river  width.  In 
the  study  area,  there  are  no  new  dikes  planned".  This  discussion  Indicates 
the  effectiveness  of  Increasing  the  height  of  a  low  dike  field  and  mentions 
that  no  new  dikes  are  planned;  however,  the  discussion  Implies  that  the 
heights  of  low  dike  fields  may  be  Increased.  The  EIS  should  discuss  any 
plans  or  proposals  to  raise  low  dike  fields. 

Response;  There  are  plans  for  repairing  nine  dikes  in  Pool  25 
(five  dikes)  and  Pool  24  (four  dikes).  The  plans  have  been  cir¬ 
culated  for  review  by  environmental  organizations. 

Coment  12:  According  to  the  EIS  ,  much  progress  has  been  made  in  eliminating 
excessive  amounts  of  timber  clearing  and  bank  grading  In  the  navigation  pools. 
This  discussion  should  be  expanded.  The  problems  experienced  with  timber 
clearing  and  bank  grading  In  the  past  should  be  described  and  the  progress 
that  has  been  made  In  eliminating  these  problems  should  be  explained 
In  more  detail. 

Response:  Bank  grading  In  the  past  was  associated  with  the  building  of 
revetments.  There  are  no  new  revetments  planned  in  the  study  area. 

Comment  12a:  According  to  the  EIS,  there  has  been  a  net  deposition  of 
sediment  In  P^asa,  Elsah,  and  Chautauqua  Creeks  In  Illinois  since  the 
bridges  were  constructed,  and  that  the  State  highway  departments  frequently 
clear  sediment  from  the  channels  tributary  to  both  the  Mississippi  and 
Illinois  Rivers.  This  discussion  should  be  expanded  to  address  the  dis¬ 
posal  practices,  environment  Impacts  and  the  relationship  of  this  activity 
to  Section  404  of  the  Federal  Water  Pollution  Control  Act  Amendments  of 
1972. 

Response;  The  material  excavated  from  the  above  cited  tributary  channels 
is  resMved  from  the  respective  locations  and  deposited  In  approved  land¬ 
fills. 

Comment  13:  As  Indicated  In  the  EIS,  one  of  the  principal  effects  on 
water  quality  Is  the  Increase  In  turbidity  caused  by  dredged  churnings 
and  spoil  disposal.  However,  associated  with  this  release  of  material  one 
can  usually  find  a  decrease  In  available  oxygen.  Increased  conductivity, 
Increased  phosphates,  additional  total  nitrogen  and  any  other  pollutant 
contained  In  the  spoil.  A  study  of  dredging  effect  on  water  quality  In 
pool  #8  during  the  summer  of  1973  indicated  significant  changes  did  occur 
In  turbidity,  nitrate  and  nitrogen.  Also,  a  substantial  decrease  In 
dissolved  oxygen  was  observed.  Measures  to  minimize  these  adverse  impacts 
can  be  utilized  with  limited  treatment  of  the  returning  overflow,  i.e., 
by  the  use  of  dikes,  successive  ponding  or  retention  basins.  Selective 
monitoring  for  changes  In  water  quality  In  areas  of  spoil  disposal  should 
be  Initiated  whenever  maintenance  activities  have  the  potential  to 
adversely  effect  water  quality,  particularly  In  the  vicinity  of  recreational 
areas  and  eco-sensltlve  wetlands  such  as  spawning  grounds  or  waterfowl 
habitats.  Whenever  State  water  quality  standards  are  violated,  the 
laplemen:atlon  of  appropriate  pollution  abatement  measures  will  be  required 
as  per  Sec.  313  of  PL  92-500. 


Response ;  Cooment  noted.  Most  of  the  dredged  material  placement  in  the 
study  area  is  open  water  placement  while  along  the  Illinois  there  are  no 
plans  to  utilize  ponding  or  retention  basins  to  treat  returning  overflow. 

As  discussed  in  Section  4.1.4,  Impact  on  Water  (^ality,  the  studies  con¬ 
ducted  by  WES  showed  in  this  pooled  reach  of  the  river,  the  impact  of  the 
resuspension  of  sediments  is  minimal.  l>iVED-WR,  Regulation  No.  1110-2-205 
(Nov.  10,  1975)  Water  Control  Management  Water  Quality,  Section  9  - 
Water  Quality  at  Corps  Dredging  Sites,  states  A  program  should  be 
established  to  monitor  water  quality  at  Corps  of  Engineers  confined  and 
unconfined  disposal  areas  where  water  quality  control  measures  are  in¬ 
stituted  to  determine  the  effectiveness  of  such  measures,  and  at  other 
sites  specified  by  the  Regional  Administrator  EPA  pursuant  to  Section  308 
of  the  Federal  Water  Pollution  Control  Act 

Comnent  14:  Since  pesticides,  metals,  sulfides,  methane,  oil  and  grease, 
amnonla  and  other  substances,  if  present  in  the  bottom  sediments,  can  be 
released  into  the  water  column  by  resuspension  of  the  sediment  or  from 
disposal  areas,  the  locations  of  water  intakes  should  be  identified  and 
measures  to  avoid  degradation  nearby  water  supply  intakes  should  be 
described. 

Response;  Concur.  The  following  is  a  list  of  water  supply  intakes  lo¬ 
cated  within  the  study  area: 

USER  LOCATION  TYPE  OF  USE 

City  of  Louisiana,  Mo.  RM  282.6  Municipal  Water  Supply 

Hercules  Powder  Co., Mo.  RM  280.9  Industrial  Processing 

Union  Electric  Co,,  Mo.  RM  209.8  Power  Generation 

City  of  Alton,  Ill.  RM  204.2  ifcnicipal  Water  Supply 

The  above  listed  water  supply  intakes  are  located  on  the  Mississippi  River. 
There  are  no  water  supply  intakes  located  on  the  Illinois  River  within 
the  study  area.  Should  dredging  activities  need  to  be  performed  near 
these  water  supply  intakes,  notification  of  this  work  will  be  given  to  the 
respective  user.  Also,  precautions  will  be  taken  by  the  St.  Louis  District 
within  the  guidelines  of  IMVED-WR,  Regulation  No.  1110-2-205,  dated  10  Nov 
75,  "Water  Control  Management  -  Water  Quality",  para.  9,  to  ensure  the 
least  adverse  impact  on  water  supply  intakes. 

Cocment  15;  Water  quality  as  well  as  aesthetics  of  some  pools  in  the  Upper 
Mississippi  River  would  seemingly  have  a  bearing  on  the  demand  for  beaches. 
The  potential  health  risks  of  providing  beach  areas  which  induce  water  con¬ 
tact  recreation  such  as  swimming,  wading,  or  water  skiing  must  be  carefully 
studied  with  regard  to  water  quality  and  applicable  water  quality  standards. 
Where  water  quality  is  poor  and  not  suited  or  safe  for  whole  body  contact, 
the  development  of  beaches  for  recreation  should  be  discouraged. 

Response;  It  is  recognized  that  water  quality  should  be  one  of  the  criteria 
evaluated  prior  to  the  development  of  recreational  beaches.  However,  the 
main  purpose  of  OdM  dredging  actlvltes  is  maintenance  of  the  9-foot  navi¬ 
gation  channel  and  not  the  development  of  beaches.  Those  beaches  which  have 
resulted  from  dredging  activities  are  considered  a  side  benefit  to  the  pro¬ 
ject.  In  the  future,  the  St.  Louis  District  under  the  guidelines  of  LMVED-WR 
Regulation  No.  1110-2-205,  Water  Control  Management  -  Water  Quality,  dated 
10  Nov  75,  will  consider  the  parameters  of  water  quality  as  they  pertain 
to  dredging  activities  in  this  pooled  reach  of  the  river. 
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Comment  16;  It  is  difficult  to  make  an  objective  assessment  of  water 
quality  problems  using  the  minimal  amount  of  information  provided  In 
the  EIS.  In  addition,  no  data  is  presented  assessing  the  adverse  impacts 
of  the  actual  dredging  and  spoiling  operations.  An  adequate  description 
of  the  dredge  spoil  should  be  provided  for  major  areas  of  dred  ing  as 
soon  as  practicable.  Adequate  analysis  and  characterization  of  the 
sediments  would  insure  compliance  with  our  acceptability  criteria  for 
spoil  disposal,  facilitate  prudent  selection  of  spoil  sites  and  also 
serve  as  a  basis  for  determining  the  compatability  and  usefullness  of 
the  spoil.  Although  some  data  were  provided  in  the  EIS,  it  is  not 
claar  if  the  data  are  representative  of  all  dredge  sites. 

Response:  The  data  presented  in  Table  9,  Appendix  B,  are  representative 
of  only  those  river  miles  in  which  sampling  occurred.  It  is  recognized 
that  available  water  quality  data  presented  in  the  Environmental  State¬ 
ment  are  insufficient  for  use  in  assessing  water  quality  problems  for 
this  pooled  reach  of  the  Mississippi  and  Illinois  Rivers.  LMVED-WR 
Regulation  No.  1110-2-205  (10  Nov  75)  Water  Control  Management  -  Water 

Qoality,  Section  8  -  Water  Quality  at  Corps  Dredging  Sites .  states - 

"A  program  should  be  established  to  monitor  water  quality  at  Corps  of 
Engineers  confined  and  unconflned  disposal  areas  where  water  quality 
control  measures  are  sintituted  to  determine  the  effectiveness  of  such 
measures,  and  at  other  sites  specified  by  the  Regional  Administrator  EPA 
pursuant  to  Section  308  of  the  Federal  Water  Pollution  Control  Act - 

Comnent  17:  Section  1.6  of  the  EIS  should  include  a  discussion  of  the 
GREAT  I  and  GREAT  II  Studies  which  are  now  being  conducted  in  the  St.  Paul 
and  Rock  Island  District  reaches  of  the  river.  This  river  management 
study  is  a  direct  result  of  the  concern  over  severe  environemntal  damages 
resulting  from  the  past  practices  utilized  by  the  Corps.  The  GREAT  Study 
for  the  St.  Paul  District  has  been  functioning  for  nearly  one  year  and  has 
developed  numerous  new  ideas  for  correcting  current  environmental  abuses. 
The  GREAT  is  considering  both  short  and  long  range  problems  and  their 
solutions  and  can  be  applied  in  general  to  the  St.  Louis  District.  The 
GREAT  II  study  is  still  in  the  early  stages  of  development  and  will  follow 
the  precedent  set  by  GREAT  I  and  the  overall  objectives  developed  by  uhe 
Dredge  Spoil  Disposal  Practices  Committee  for  the  entire  Upper  Mississippi 
River.  GREAT  III  is  anticipated  for  the  St.  Louis  District  in  the  future. 
We  urge  full  support  by  the  St.  Louis  District  COE  in  this  effort. 

Response :  Comment  noted.  The  Statement  of  Findings  addresses  the  need  for 
a  more  comprehensive  river  management  study. 

Comment  18:  In  addition  to  the  information  requested  above  regarding  water 
quality,  we  believe  the  following  detailed  long-range  studies  should  be 
initiated  to  determine  measures  to  substantially  reduce  the  adverse  effects 
associated  with  future  operation  and  maintenance  activities  on  the  river. 
Such  studies  should  include: 

1)  a  comprehensive  bottom  sediment  analysis  of  the  river; 

2)  the  short  and  long  range  effects  of  06M  activities  upon  water 

quality;  _  _ 
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3)  a  qualitative  and  quantitive  description  of  the  wetlands,  back¬ 
water  areas,  and  woodlands  impacted  by  O&M  activities; 

4)  the  general  environmental  effects  of  dredging  sloughs  and  back¬ 
water  areas; 

5)  the  dynamics  of  sediment  movement  induced  by  dredging  and  dis¬ 
posal  activities,  and 

6)  a  comparison  of  the  overall  effects  associated  with  disposing 
the  spoil  within  the  lower  limits  of  the  flood  plain  to  dis¬ 
posing  of  the  spoil  outside  the  floodway. 

Response:  The  need  for  such  studies  as  indicated  by  items  1),  2),  3),  4), 

5)  and  6)  are  recognized  in  the  Statement  of  Findings.  More  specifically; 

3)  a  most  comprehensive  study  of  the  wetlands  and  woodlands  was  performed 
by  the  Missouri  Botanical  Garden  and  was  one  of  several  studies  which 
formed  the  background  data  for  the  Environmental  Statement,  6)  Section  6.2, 
Selective  Placement  of  Dredge  Material,  represents  the  best  knowledge  of 
the  District  ^  this  time, 

Gomnent  19:  The  evaluation  of  alternatives  to  the  project  is  incomplete. 

Only  two  major  alternatives  to  the  existing  operation  and  maintenance 
procedures  are  presented:  discontinue  operation  of  the  locks  and  dams,  and 
discontinue  maintenance  of  the  navigation  channel.  The  other  alternatives 
discussed  are  only  modifications  of  the  present  dredging  and  spoil  deposition 
techniques , 

Reaponse:  While  discontinuence  of  operation  and  maintenance  of  lock  and 
dam-s ,  and  the  navigation  channel  is  not  really  realistic,  its  discussion 
is  required  under  Section  1500.8  (4)  Federal  Register,  May  2,  1973 
guidelines  of  the  Council  of  Environmental  Quality,  Under  the  direction 
of  Congress,  "River  and  Harbor  Act  of  3  July  1930,"  46  Stat.  918, 

33  use.  426  £t  seq  as  amended  the  Corps  of  Engineers  St,  Louis  District, 
is  required  to  continue  operation  and  maintenance  of  the  navigation 
channel.  Therefore,  those  alternatives  which  are  presented  in  Section 
S.2  are  the  most  complete  based  on  all  data  available  at  the  present  time. 

Cooment  20:  The  alternatives  of  increased  spoil  disposal  flexibility, 
revegetation  of  disposal  sites,  commercial  use  of  dredge  spoils,  watershed 
land-treatment  and  development  of  recreational  facilities  have  great  potential 
in  reducing  adverse  social,  environmental  and  economic  impacts.  These 
alternatives  should  be  incorporated  whenever  possible  in  maintenance  dredg¬ 
ing  practices  to  alleviate  adverse  impact  and  should  receive  full  consider¬ 
ation  in  your  agency's  decision-making  process.  Not  in  every  case  should 
only  one  method  be  used.  Instead,  all  or  a  composite  of  these  alternatives 
should  be  considered  now  and  during  future  studies  to  determine  their 
maximum  environmental  and  economic  public  benefit.  Revegetation  of  dredge 
spoils  also  appears  to  be  a  very  viable  alternative.  It  is  recomnended 
that  future  studies  be  undertaken  to  determine  the  feasibility  of  this 
alternative.  A  major  environmental  problem  as  stated  in  the  EIS  is  the 
movement  of  dredge  spoils  by  erosion.  This  alternative  has  great 
potential  for  partially  correcting  this  problem  in  an  effective  way, 
environmentally  and  economically. 
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Response:  Conment  noted.  The  alternatives  for  the  selective  place¬ 
ment  of  dredge  material  are  discussed  in  Section  6,2.  The  Statement 
of  Findings  recognizes  the  need  for  continuing  environmental  studies. 
Presently,  the  St.  Louis  District  has  no  plans  for  revegetating  those 
areas  of  overbank  placement  along  the  Illinois  River  as  natural  vege¬ 
tation  is  occurring  on  these  sites. 

CojM|ent__^:  Consideration  should  be  ^iven  to  potential  markets  for  spoil 

and  the  benefits  to  be  derived  from  removal  of  the  spoil  from  the  river 
area.  Included  In  this  discussion  should  be  a  comparison  of  the  long-term 
costs  (especially  environmental  costs)  of  remote  or  central  spoil  disposal 
and  the  costs  of  the  maintenance  and  operation  program  as  it  is  practiced 
today. 

Response :  There  is  no  available  data  from  which  a  complete  analysis  of 

potential  markets  for  dredge  material  may  be  constructed.  The  reader 
should  refer  to  the  Statement  of  Findings  which  spells  out  the  position 
of  the  St.  Louis  District  on  the  needs  for  future  study. 

Comment  22:  Watershed  land  treatment  should  be  considered  for  the  tribu¬ 
taries  that  are  known  to  be  conveying  extensive  sediment  loads  to  the 
Mississippi  River.  Attacking  some  of  the  causes  of  the  sedimentation 
problem  instead  of  its  effects  should  substantially  reduce  dredging  impacts 
and  also  have  positive  impacts  upon  both  tributary  streams  and  the 
Mississippi  River.  The  use  of  spoil  material  for  landfill  or  other 
purposes  should  be  completely  addressed  as  an  alternative  to  present 
practices  including  an  evaluation  of  economics  vs.  environmental  costs. 


Response;  Cooment  noted.  As  is  recognized  in  the  Environmental 
Statement,  little  is  known  about  the  contribution  of  sediment  by  the 
small  tributary  streams  to  the  riverine  systems.  The  Corps  is  willing 
to  work  with  other  agencies,  such  as  the  Soil  Conservation  Service, 
in  solving  the  problem  of  watershed  land  treatment.  The  use  of  dredge 
material  as  landiill  is  addressed  in  Section  6.2.4,  Stockpiling  Dredge 
Material. 

Comment  23:  The  discussion  of  alternatives  mentions  that  a  discontinuation 
of  the  waterway  service  would  force  the  utilization  of  other  costlier  modes 
of  transportation.  This  statement  may  be  true,  however,  since  transporta¬ 
tion  rates  are  regulated  by  the  Federal  government,  these  rates  are  subject 
to  change.  In  addition,  Federal  subsidy  to  particular  carriers  necessarilly 
absorbs  a  portion  of  the  full  cost  of  the  operation  by  the  carrier.  The 
IIS  should  compare  the  costs  and  the  rates  of  various  transportation  modes 
with  and  without  existing  rate  regulations  and  subsidies.  The  National 

Water  Commission  Report  discusses  the  major  relating  to  the  development  of 
water  resources.  One  of  the  recommendations  of  the  Report  concerns  user 
fees  for  navigation  interests.  This  recommendation  should  be  discussed  as 
an  alternative  in  the  EIS. 

Response:  Comment  noted.  The  various  transportation  modes  are  discussed 
In  the  Final  Environmental  Statement  and  Supplement,  Lock  and  Dam  26, 

Replacement. 
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Comnent  24 :  The  final  EIS  should  also  evaluate  and  compare  the  environmental 
impacts  of  the  alternatives  to  waterbom  transportation.  These  should 
include  but  not  be  limited  to  movement  by  rail,  truck  or  pipelines  or  a 
combination  of  these  modes  with  any  other  mode  including  barging. 

Response:  Comnent  noted.  See  response  to  Comment  23  above 

Conment  25:  The  EIS  does  not  evaluate  the  long-term  effects  of  spoil 
disposal  on  recreation.  The  continuous  deposition  of  spoil  on  recreation 
areas  must  eventually  reduce  the  suitability  of  the  sites  for  recreation 
and  either  new  spoil  disposal  sites  will  have  to  be  selected  or  recreation 
activities  will  be  eliminated.  These  long-term  impacts  of  spoil  disposal 
upon  recreation  areas  should  be  addressed  in  the  final  EIS. 

Response:  Disagree.  Continuous  disposal  of  dredge  material  is  essential 

to  the  maintenance  of  a  good  recreational  beach.  Growth  of  vegetation 
along  the  beach  is  not  desired  by  the  beach  users.  (Bach,  1975). 

Comment  26;  All  of  the  Impoundments  are  characterized  by  a  gradual  process 
of  sedimentation  or  filling  particularly  in  areas  outside  the  navigation 
channel.  The  operation  and  maintenance  program  for  the  9-foot  channel 
accelerates  the  rate  of  deposition  in  these  areas  by  decreasing  water 
velocities  in  backwater  areas,  direct  spoil  disposal,  spoil  disposal  which 
impedes  flows  leading  into  or  out  of  backwater  areas,  and  spoil  disposal  which 
returns  to  the  river.  The  EIS  should  acknowledge  this  gradual  sedimentation 
process  with  regard  to  long-term  impacts  and  discuss  them  in  detail. 

An  attempt  should  be  made  to  predict  the  changes  in  physical  and  biological 
characteristics  of  the  Upper  Mississippi  River  through  the  next  100  years 
and  beyond  assuming  existing  maintenance  activity  continues.  Long-term 
effects  should  take  into  consideration  not  only  the  consequences  upon 
flood  plain  and  lowland  uses,  wetlands,  bottomlands  forest,  sloughs, 
and  backwater  areas,  but  also  the  constriction  of  the  existing  meandering 
waterway,  development  of  a  uniform  navigation  channel  and  sedimentation 
and  deposition  in  each  pool. 

Response:  The  Environmental  Statement  does  acknowledge  the  gradual 
sedimentation  process  in  side  channels  and  acknowledges  that  further 
studies  need  to  be  undertaken  to  understand  side  channels.  Section  2. 1.2.4, 
The  Future,  describes  a  model  study  undertaken  by  Colorado  State  Universi  ty 
to  predict  conditions  in  the  pools  to  the  year  2025. 

Conent  23:  The  EIS  prtvides  a  generous  amount  of  information  on  the 
'*henaflclal''  effects  of  the  impoundments  upon  recreation,  fish  and  wildlife. 
The  final  statement  should  predict  the  long-term  effects,  both  beneficial 
and  adverse,  upon  recreation,  fish  and  wildlife  resulting  from  the 
maintenance  of  the  9- foot  navigation  channel.  It  appears  that  the  long¬ 
term  benefits  of  the  present  maintenance  program  favor  commercial  navigation 
at  the  expense  of  recreational;  fish  and  wildlife  uses.  More  emphasis 
should  be  placed  on  enhancement  and  maintenance  of  the  value  of  the  river 
for  uses  other  than  commercial  navigation. 

Response:  The  data  gathered  for  this  Environmental  Statement  is 
considered  baseline  data  which  is  the  first  effort  in  a  long-term  study 
program.  The  Statement  of  Findings  recognizes  the  need  for  further  studies. 
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Co— nt  28:  The  EIS  does  not  discuss  Che  effects  of  dredging  and  spoil 
dhspoeal  upon  the  hydraulic  characteristics  of  the  Mississippi  River. 

Hatural  sedlaentatlon  behind  the  vlng  dams  combined  with  spoil  disposition 
in  the  off-channel  areas  continues  to  constrict  Che  river  channel.  This 
reduction  In  channel  capacity  may  affect  the  river  stages,  particularly 
the  flood  stages.  Higher  flood  stages  would  result  in  the  need  to  raise 
the  levee  systems  downstream  and  modifications  of  the  levees  could  have 
a  significant  Impact  upon  the  river  and  riparian  environments. 

Consequently,  we  believe  Che  EIS  should  contain  Che  primary  and  secondary 
liiq>acts  of  any  changes  in  Che  river  stages  upon  Che  Mississippi  River 
system. 

Response;  The  Environment  Statement  is  most  complete  in  the  discussion  of 
Che  ph)islcal  characteristics  of  the  river  and  recognizes  the  need  for 
further  study.  River  stages  are  adequately  addressed  in  Section  4.1. 1.4, 
Effect  on  Discharge  and  Stages. 

Comment  29:  In  conclusion,  we  believe  Che  following  general  approach 
should  be  used  in  relating  to  the  environmental  Impacts  of  0£M  activities 
on  Che  Upper  Mississippi  River.  This  approach  will  designate  EPA's  . 
general  recommendations  regarding  dredging  and  spoil  disposal td.n  the 
Upper  Mississippi  River. 

1.  The  need  for  greater  flexibility  in  Che  handling  and  disposal  of  dredged 
spoil  Is  required  because  of  the  adverse  impacts  upon  environmentally 
sensitive  areas.  Additional  expenditures  for  longer  pipelines,  booster  and 
pump-out  equipment  and  transport  barge  may  be  necessary  to  increase  Che 
flexibility  of  06M  activities. 


Response ;  Concur.  Figure  6-3,  "Discharge  Range  Model"  and  Plates 
12A-P,  "Dredge  Material  Placement  Capabilities"  have  been  added  to 
the  Final  Statement.  The  corps  recognizes  that  additional  equipment 
would  Increase  placement  flexibility  and  further  cost  feasibility 
studies  will  be  made  in  the  future  as  a  part  of  06M  activities. 

CoMneat  30:  The  practice  of  retaining  spoil  in  and  adjacent  Co  the  water¬ 
way  should  be  modified.  The  adverse  effects  of  the  existing  program  upon 
water  resources  and  wetlands  are  apparent.  Where  feasible,  we  believe 
spoil  should  be  moved  as  far  away  from  the  river  as  practicable  to  prevent 
Its  redeposition  in  the  river.  This  approach  will  not  be  necessary  in 
every  case,  but  where  shoaling  is  Intense  and  dredging  requirements  are 
extensive.  It  should  be  encouraged.  Furthermore,  If  sensitive  wetlands  or 
bottomland  forests  exist  in  the  vicinity,  spoil  should  also  be  removed 
to  a  more  compatible  area,  preferably  outside  the  floodway.  Placement  in 
fringes  of  the  flood  plain  would  probably  be  acceptable. 

Reejmse:  Comnent  noted.  The  environmental  effect  of  dredge  disposal 
on  wetlands  Is  minimal  In  that  dredge  material  is  placed  in  the  narrow 
zone  between  the  Illinois  River  and  the  levee.  This  narrow  strip  is  an 
active  zone  of  erosion  and  deposition  and  is  not  a  sensitive  wetland. 

The  problem  of  removal  from  the  floodplain  is  discussed  in  Section  6.2.7, 
Removal  from  the  Floodplain. 


Coanent  31:  The  existing  program  of  selecting  spoil  disposal  sites  is  in 
need  of  modification.  Regardless  of  the  fact  the  infrequent  spoilage  in 
some  areas  has  created  a  few  diversified  ecosystems,  the  usual  results 
are  sterile  sand-shoals  that  either  directly  impinge  upon  or  indirectly 
through  sedimentation  and  redeposition  adversely  impact  environmentally 
sensitive  areas  such  as  spawning  and  fishing  grounds,  waterfowl  habitat, 
and  other  wetland  or  bottomland  habitats.  With  care  and  coordinated 
agency  planning,  this  kind  of  impact  can  be  avoided. 


Response ;  Section  6.2  addresses  the  problems  of  selective  placement 
of  dredge  material.  Figure  6-3,  "Discharge  Range  Model"  and  Plates 
12A-P,  "Dredge  Material  Placement  Capabilities"  have  been  added  to  the 
Final  Statement.  The  Corps  recognizes  the  need  for  coordination  of 
the  selection  of  disposal  sites  and  has  done  so  for  several  years. 

Ccninent  72:  The  load  capacity  of  a  given  area  to  successfully  retain 
spoil  deposits  and  support  a  viable  ecosystem  is  an  important  factor  that 
has  been  overlooked  in  the  past  and  should  be  given  careful  study  in  the 
future.  When  selecting  sites  for  disposal,  consideration  should  be  given 
to  the  frequency  of  spoil  disposal,  the  quantity  of  spoil,  and  the  type 
of  area  affected. 

Response:  Comment  noted. 

Comnent  33:  Bottom  sediments  of  each  pool  should  be  periodically  monitored 
(3-year  intervals)  to  determine  their  quality  and  character  for  a  compatible 
program  of  disposal  with  local  ecosystems.  Bottom  sediments  that  are  found 
to  be  polluted  must  be  confined  in  a  disposal  facility. 

Response;  We  concur.  I^IVED-WR  Regulation  No.  1110-2-205  (10  Nov  75) 

Water  Control  Management  -  Water  Quality,  Section  9,  Water  Quality  at 

Corps  Dredging  Sites  states  - "Discussion  of  water  quality  activities 

conducted  relative  to  Corps  dredging  activities  should  be  included  in 
the  annual  Water  Quality  Report." -  "Sampling  in  connection  with  moni¬ 

toring  activities  should  be  conducted  by  Corps  inspectors  on  the  sites--". 


Connent  34;  Where  necessary,  pollution  abatement  structures  for  given 
disposal  areas  should  be  constructed  and  completed  prior  to  the  disposal 
of  spoil.  Stabilization  of  the  disposal  area  is  an  important  measure  that 
should  be  implemented  after  spoil  deposition.  Stabilization  measures 
such  as  revegetation  and  erosion  control  are  necessary  to  minimize  water 
and  wind  erosion  and  redeposition  in  the  river. 

Response:  There  are  no  abatement  structures  planned  for  on-bank  disposal 
sites  along  the  Illinois  River.  Dredge  material  is  usually  placed  between 
the  levee  and  the  river  in  an  area  that  is  periodically  inundated  and 
is  an  area  of  active  deposition  and  erosion. 


Conmient  35:  In  order  cO  improve  the  understanding  of  O&M  activities  on 
the  Upper  Mississippi  River,  studies  to  determine  the  composition  of 
bottom  sediments,  short  and  long  range  water  quality  effects,  the  nature  of 
anas,  effects  of  dredging  backwaters,  the  nature  of  sediment 
raov.men,  mo  effects  of  spoil  placement  should  be  undertaken  as  soon  as 
possible. 


Response:  Comment  noted. 
Findings . 


This  need  is  recognized  in  the  Statement  of 


Comment  36:  Recommendations  proposed  by  the  Upper  Mississippi  River  Con¬ 
servation  Commission  in  their  1969  Upper  Mississippi  River  Dredge  Spoil 
Survey  should  be  considered  as  alternatives  to  present  dredging  activities. 
Basically  the  Coimalssion  recommended  an  evaluation  of  current  deposition 
practices  in  order  to  detect  and  eliminate  environmentally  harmful 
practices.  Several  excellent  recommendations  for  selection  of  future  spoil 
sites  as  discussed  in  the  survey.  Adherence  to  these  recommendations 
will  aid  in  elimination  of  damages  resulting  from  maintenance  and  opera¬ 
tion  of  the  9-foot  channel. 


Response:  Comment  noted. 


Comment  37;  The  disposal  of  dredged  material  shall  be  consistent  with  the 
'SPA  Section  404  Guidelines  for  Discharge  of  Dredged  or  Fill  Material 
(Federal  Register  dated  September  5,  1975). 

Response;  Louis  district  will  continue  to  cooperate  with  EPA 

as  to  operation  and  maintenance  procedures,  and  to  comply  wicn  axx 
applicable  laws  and  regulations. 
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>.  UNITED  STATES  DEPAICTMENT  OF  THE  INTERIOR,  NORTH  CENTRAL  REGION 
CHICAGO,  ILLINOIS.  (Letter  dated  August  29,  1975). 


Comnent  1;  GENERAL;  This  document  de-emphasizes  the  causes  and 
effects  of  side-channel  sedimentation.  The  effect  of  dikes  and 
revetments  in  preventing  the  formation  of  the  new  side  channels  is 
not  mentioned,  which  thus  gives  a  misleading  picture  of  project 
effects. 

Response;  It  is  not  the  intent  of  this  document  to  de-emphasize  the 
causes  and  effects  of  side-channel  sedimentation  but  to  call  to  the 
attention  of  the  reader  how  little  is  really  known  about  chute 
closure.  Sediment  delivered  by  tributaries  to  side-channels  is 
probably  deposited  permanently.  Dikes  have  little  or  no  effect 
within  the  Upper  Mississippi  River  while  revetments  are  used  to 
help  stabilize  the  bankline.  Thus,  revetments  may  help  keep  the 
river  from  migrating  across  the  floodplain.  These  effects  were 
discussed  in  section  4. 1.2. 3  of  the  Draft  Statement. 


Conment  2;  Also,  because  of  incomplete  information,  it  is  not 
possible  to  evaluate  project  effects  on  the  mussels  of  the  Illinois 
and  Mississippi  Rivers. 

Response ;  Additional  information  on  mussels  has  been  added  to  the 
statement.  It  is  the  Corps  of  Engineers*  position  that  sufficient 
information  has  been  presented  to  adequately  evaluate  the  impacts 
on  mussels. 

ConBmt_3;  SPECIFIC:  Part  I  -  PROJECT  DESCRIPTION  -  Figure  1-4 
and  1-6  -  Are  the  proposed  recreation  areas  to  be  developed  by 
the  (]orps  of  Engineers? 

Response ;  The  proposed  recreation  area  at  Foley  is  the  only  project 
planned  for  development  by  the  Corps  of  Engineers.  Discussion  of 
proposed  development  of  Corps  of  Engineers  recreation  facilities  will 
be  contained  in  the  revision  of  the  Master  Plan  of  1961  which  is  cur¬ 
rently  in  progress. 

Coammnt  4;  Page  20  -  To  avoid  misunderstanding,  the  fourth  paragraph 
should  Indicate  that  it  has  been  standard  procedure  to  over  dredge 
to  a  depth  of  11  or  13  feet  below  minimum  pool  elevation. 

Response;  Comment  noted.  Reference  paragraph  4,  sentence  2. 


Conment  5;  Page  23  -  1.6. 2. 2  State  of  Illinois  Recreation  Plan  - 
A  more  recent  state  comprehensive  outdoor  recreation  plan,  Illinois 
Outdoor  Recreation,  prepared  by  the  Illinois  Department  of  Conserva¬ 
tion,  was  released  in  December  1974. 
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Response:  Illinois  Outdoor  Recreation,  1974,  has  been  added  to  the 

discussion  of  the  State  of  Illinois  Outdoor  Recreation  Plan.  However, 
the  document,  financed  in  part  by  the  Department  of  Interior,  is 
more  in  the  line  of  an  inventory  of  existing  resources,  and  a  state¬ 
ment  of  goals  and  objectives,  setting  the  policy  direction  Illinois 
desires  to  take. 


Comment  6:  Page  85-d.  Benthos  -  The  treatment  of  mussels  in  thi  . 
section  is  inadequate.  Several  common  species  were  not  recorded, 
including:  Anodonta  grandis,  Arcidens  confragosus.  Lamps il is 
anodontoides ,  Fusconaia  f lava ,  and  Proptera  laevissima .  No  mention 
is  made  of  the  commercial  value  of  mussels,  even  though  in  19CC  rtiere 
were  36  commercially  fished  mussel  beds  on  the  lower  80  miles  of  riie 
Illinois  River.  The  location  and  abundance  of  mussels  is  especially 
important  in  evaluating  project  effects  since  they  are  benthic  or¬ 
ganisms  easily  disturbed  by  dredging  and  spoil  disposal. 

Response:  An  addition  species  list  from  the  literature  has  been 
placed  in  the  environmental  statement.  Also  this  section  of  the 
statement  has  been  .expanded  to  consider  the  commercial  importance  of 
mussels . 


Comment  7;  Page  122  -  Several  species  of  mussels  listed  by  Missouri 
as  rare  cr  endangered  are  known  to  occur  in  the  Upper  Mississippi 
River.  These  include;  Arc idens  confragosus ,  Obovaria  olivaria  and 
Quadrula  nodulata . 

Response ;  The  environmental  statement  has  been  changed  to  list  the 
species  of  Arcidens  confragosus,  Dysnomia  triquetra ,  Elliptio  cras- 
s idens.  Lamps il is  orbiculata ,  Obovaria  olivaria,  Plethobasus  cyphus , 
Proptera  capax ,  and  Quadrula  nodulata  from  Rare  and  Endangered 
Species  of  Missouri,  that  have  been  recorded  from  the  Upper  Mississippi 
and  Lower  Illinois  Rivers. 


Comment  8;  Page  143  -  2.5  OUTDOOR  RECREATION  -  it  would  be  helpful 
if  the  major  recreation  areas  and  parks  were  shown  on  a  map. 

Response;  Major  recreational  areas  and  parks  are  graphically 
displayed  on  Plates  6-A  thru  6-D  as  Public  Open  Land. 

Comment  9;  Page  169  -  4. 1.2. 2  Dredging  and  Disposal  -  Coordination 
of  dredge  spoil  placement  with  conservation  agencies  does  not  alwa"s 
ensure  that  no  adverse  impact  will  occur.  The  penultimate  paragraph 
also  should  state  that  frequently,  because  of  cost  and  equipment 
limitations,  spoil  is  not  placed  in  the  locations  preferred  by  the 
conservation  agencies. 


b.  U.S.D.I. 


Reapoose ;  Dredge  material  placement  sites  are  selected  within  the 
paraBMters  of  the  least  cost  method  of  operation.  The  draft  had  been 
revised  to  incorporate  Plates  12A-P  which  graphically  illustrate  the 
present  range  capabilities  within  critical  areas  of  the  existing  plant 
generally  used  to  perform  dredging  in  Pools  24,  25  and  26.  Preliminary 
data  has  been  developed  to  investigate  the  feasibility  of  increasing 
discharge  ranges  for  placing  dredge  material  at  preferred  locations 
(ref.  Sect.  6.2,1  2nd  paragraph).  In  addition,  Plate  13  illustrates 
how  discharge  range  is  a  function  of  cost.  It  is  felt  that  continued 
coordination  with  various  conservation  agencies  is  the  best  available 
method  of  ensuring  that  dredge  material  site  selection  occurs  with 
the  least  adverse  impact  within  the  limitation  of  existing  plant  cap¬ 
abilities. 


Comment  10;  Page  180-b.  Revetments  -  Although  revetment  may  contri¬ 
bute  to  aquatic  habitat  diversity  to  some  small  degree,  it  also 
erfectively  prevents  the  formation  of  any  new  side  channels  or  off- 
channel  lakes.  As  such,  revetment  cannot  be  considered  beneficial 
to  the  aquatic  communities. 

Response;  Comment  noted.  The  oraft  statement  states:  "Revetments - 

provide  additional  habitat  diversity  for  aquatic  communities  and  there¬ 
fore  may  be  beneficial."  It  is  true  that  the  ptirpose  of  revetments 
is  to  prevent  lateral  migration  of  the  channel. 


Comment  11;  Page  183  -  Overbank  Dredge  Materials  -  The  effects  of 
spoil  disposal  on  terrestrial  vegetation  is  und.erstated.  The  term 
"important  species"  should  be  defined  or  deleted.  Frequently,  spoil 
material  is  biologically  sterile  and  years  are  required  for  even  a 
sparse  vegetative  cover  to  reestablish  itself  on  a  disposal  site. 
This  lack  of  vegetation  not  only  destroys  the  wildlife  habitat  value 
of  the  area,  but  also  causes  the  spoil  to  be  easily  eroded  back  into 
the  river. 

Response :  The  Draft  states  "Dredged  materials  deposited  overbank 
have  the  direct  effect  of  killing  the  covered  vegetation";  that  is 
not  an  understatement.  Most  sand  bars,  natural  or  dredge  material, 
which  are  submerged  during  most  of  the  year  lack  vegetation  and  are 
easily  eroded. 


Comnent  12;  Page  184 -b.  Maintenance  Dredging  and  Placement  of 
Dredged  Material  -  Spoil  material  placed  in  the  river  may  provide 
resting  and  loafing  habitat  for  certain  birds;  however,  there  is 
a  complete  loss  of  aquatic  habitat  under  these  circumstances. 


Response: 


Comment  noted. 
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Connnent  13;  Page  185-  IMPACT  ON  THREATENED,  RARE  OR  ENDANGERED  SPECIES  - 
The  silting  in  of  sloughs  and  side  channels  does  not  create  habitat 
diversity,  as  indicated  in  the  second  paragraph  under  this  heading; 
rather,  such  silting  reduces  habitat  diversity. 

Response;  The  statement  has  been  removed  from  the  Final  Statement 
as  the  increase  in  habitat  diversity  is  temporary. 


Cominent  14; 

The  least  tern  is  the  only  rare  or  endangered  bird  breeding  in  the 
study  area  that  requires  sandbanks  for  nesting.  Even  for  this  species, 
there  have  been  no  recent  breeding  records  in  the  study  area. 

Response; 

Concur.  The  Final  Statement  has  been  changed  in  Section  4.2.3 


Comment  15;  Page  188  -  4.5  IMPACT  ON  OUTDOOR  RECREATION  -  This 
section  requires  more  discussion.  It  is  unclear  why  the  project  "will 
have  no  impact  on  existing  recreational  resources  or  use  of  the  sites" 
but  "recreation  on  the  Upper  Mississippi  and  Lower  Illinois  Rivers 
proper.  .  .will  suffer  adverse  effects."  Specific  adverse  impacts 
have  not  been  enumerated.  Impacts  from  dredging  such  as  turbidity 
and  spoil  disposal  sites  should  be  discussed.  Possible  enhancement 
to  recreational  navigation  and  beach  nourishment  also  should  be 
treated.  Adverse  impacts  also  should  be  enumerated  in  Part  5. 

Reaponae;  None  of  the  formal  existing  recreational  use  sites  i.e., 
state  parks,  will  be  impacted  by  the  projects.  This  is  discussed  in 
Section  4.4.b,  Impacts  on  Land  Use,  Recreation,  of  the  Draft  Environ¬ 
mental  Statement.  This  lack  of  impact  is  due  to  the  geographical 
location  of  the  sites  In  relation  to  the  dredging  activities,  as  well 
as  the  selective  placement  of  dredge  material  into  open  water.  Instead, 
the  project  Itself  has  major  recreational  potential.  The  principal 
manner  In  which  navigation  is  maintained,  i.e.,  the  pooled  condition, 
enhances  recreational  use.  The  dredged  material  has  bsen  utilized  for 
recreational  activities  within  Fools  24,  25  and  26,  by  way  of  forming 
temporary  sand  beaches  to  the  side  of  the  main  channel.  These  beaches 
experience  intense  use  by  recreational  boaters. 

The  statement  on  adverse  impacts  on  recreation  on  the  River  proper  refers 
to  the  recreation  on  the  river  itself,  as  opposed  to  the  banks  or  beaches. 
Along  this  line,  the  greatest  adverse  effect  will  be  on  sport  fishing. 

This  impact  is  discussed  in  Sections  4.2.1  and  5.2.3.  The  adverse  effects 
of  dredging  such  as  turbidity  and  disposal  sites  are  discussed  in  Sec¬ 
tions  5.2.1,  5.2.2,  and  5.2.3  of  the  Draft  Environmental  Statement. 

The  enchancement  of  recreation  boating  in  the  study  area  by  the  pooled 
condition  of  the  river  and  the  dredged  material  beaches  are  discussed 
above. 
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b.  U.S.D.I. 


Comment  16;  Page  188  -  4.6.1  ARCHEOLOGY  -  it  is  encouraging  to  note 
that  a  comprehensive  shoreline  archeological  survey  is  currently  under 
way  along  the  lower  Illinois  River.  We  hope  that  the  results  of 
this  survey  will  be  presented  in  the  final  statement.  Also,  we 
suggest  that  such  a  survey  be  conducted  of  the  shoreline  of  pools 
24,  25,  and  26  in  order  to  insure  that  future  recreational  developments, 
industrial  development,  or  any  number  of  water -related  land  uses  do 
not  adversely  affect  significant  historical  and  archeological  values. 

The  statement  should  present  procedures  to  be  implemented  in  the  event 
that  previously  unknown  cultural  resources  are  encountered  during 
project  construction. 

Response;  The  comprehensive  archeological  survey  initiated  along 
the  shoreline  of  the  Illii’.ois  River  was  undertaken  because  of  the 
potential  for  direct  impact  -  ..e.  on-land  placement  of  dredged 
material  -  existed  for  the  entire  shoreline  area.  For  pools  24,  25, 

and  26  on  the  Mississippi  River  the  potential  for  direct  project 
impact  through  the  on-bank  placement  of  dredged  material  does  not 
exist,  since  dredged  materials  are  placed  back  in  the  river.  In 
view  of  this  fact  an  archeological  survey  of  the  entire  shoreline 
would  not  be  within  the  preview  of  federal  regulations.  Archeological 
surveys  of  shoreline  areas  in  pools  24,  25,  and  26  will  as  such, 
be  limited  to  those  areas  which  will  involve  disruption  of  the  ground 
surface  which  are  a  direct  result  of  Corps  of  Engineers  actions. 


Comment  17;  Page  189  -  4.6.2  HISTORY  -  we  suggest  that  the  deter¬ 
mination  that  no  historic  sites  will  be  disturbed  by  operation  and 
maintenance  activities  reflect  consultation  with  the  State 
Historic  Preservation  Officers  for  Missouri  and  Illinois. 

Response ;  Discussion  on  an  informal  basis  concerning  the  potential 
effects  of  operation  and  maintenance  activities  took  place  on  several 
occasions  with  staff  of  the  Missouri  Department  of  Natural  Resources, 
State  Historical  Survey  and  Planning  Office;  and  with  persons  in  the 
Illinois  Archeological  Survey.  Views  of  these  agencies  on  the  effects 
of  the  project  are  contained  in  this  statement. 


Comment  18;  The  alternative  of  providing  the  'S-foot  channel  depth 
for  only  a  portion  of  the  navigation  season  should  be  considered. 

It  is  possible  that  a  significant  amount  of  environmental  damage 
could  be  avoided  by  allowing  the  navigation  channel  to  be  less  than 
9-feet  deep  for  a  small  portion  of  the  year. 

Response ;  Under  the  direction  of  Congress,  "River  and  Harbor  Act 
of  3  July  1930,"  46  Stat.  918,  33  USC.  426  et  seq.  as  amended  the 
Corps  of  Engineers  St.  Louis  District,  is  required  to  maintain  a 
navigation  channel  9-feet  deep  by  300  feet  with  additional  width 
around  bends  at  low  water  on  a  continued  basis.  A  deviation  in  the 
operation  and  maintenance  of  the  9-foot  cha'-nei  could  come  about 
only  under  the  direction  of  Congress. 
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b.  U.S.D.I. 


Comment  19;  Page  200  -6.2.3  RECREATIONAL  POTENTIAL  -  A  qualified 
statement  should  be  substituted  for  the  first  sentence  of  the  third 
full  paragraph  on  this  page.  The  effect  on  the  aquatic  community 
of  using  dredge  spoil  to  develop  recreational  areas  wil  1  vary 
depending  on  the  site. 

Response;  This  paragraph  has  been  changed  to  indicate  that  the  effects 
will  differ  with  location. 


Comment  20 :  Page  202  -  Twenty-five  percent  plant  cover  in  5  years 
is  not  "fairly  rapid"  revegetation.  Within  the  study  area,  normally 
fertile  soil  has  nearly  100  percent  plant  cover  within  1  year  after 
being  disturbed. 

Reapoase:  Text  has  been  changed  accordingly.  The  character  of 
dredge  material  does  not  resemble  fertile  soil  in  that  it  is  com¬ 
posed  primarily  of  sand  and  silt  sized  particles.  (See  Tables 
10  and  11,  Appendix  B). 

Comment  21;  Page  203  -  6.2.7  REMOVAL  FROM  FLOOD  PLAIN  -  The  term 
"effective  biological  life"  should  be  defined.  The  removal  of 
dredge  spoil  from  flood  plain  could  significantly  reduce  the  rate 
of  sedimentation  in  backwater  areas. 

Response;  The  modifer  "effective'  has  been  removed  from  the  statement. 
It  is  not  known  if  the  removal  of  dredge  material  from  the  flood 
plain  would  reduce  the  rate  of  chute  closure. 
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c  .  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE — FOREST  SERVICE 

NORTHEASTERN  AREA,  STATE  AND  PRIVATE  FORESTRY  UPPER  DARBY, 
PENNSYLVANIA.  (Letter  dated  August  20,  1975)  * 

Co— aent  1;  Continued  maintenance  of  the  same  channel  will  eventually 
result  in  drying  up  of  wetlands  that  are  associated  with  the  changing 
channels  of  a  meandering  strecun.  On  wildlife  habitat  the  effect  of 
"fixing"  the  channel  should  be  discussed  more  fully.  The  final 
stat— lent  should  also  attempt  to  quantify  the  amounts  of  marsh  and 
other  habitat  gained  and  lost  by  the  effects  of  pool  regulation. 


aee—maa ;  The  slltation  of  wetlands  is  a  natural  process  which  is 
aggravated  by  sediment  loads  eroded  from  adjacent  agricultural  and 
urban  lands.  The  present  day  habitat  has  been  adequately  mapped  and 
pool  operations  do  not  have  a  significant  effect  upon  adjacent  wet¬ 
lands. 


Cos— ant  2;  Increased  use  of  vegetation,  including  trees  and  shrubs, 
should  be  cor.sidered  for  stabilizing  dredge  spoils  on  and  near  streM- 
banks.  Under  appropriate  conditions  such  vegetation  will  reduce 
redeposition  of  sediment  into  the  channel  and  lengthen  the  time 
between  dredging  projects. 

Response;  Dredge  material  is  deposited  overbank  on  the  Illinois 
River,  usually  in  vegetated  areas  between  the  levee  and  the  river. 

This  section  of  the  riverine  envirorment  is  inundated  much  of  the 
year  and  natural  revegetation  is  more  effective  in  stabilization  than 
plantings . 
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d.  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE,  SOIL  CONSERVATION 
SERVICE  -  MISSOURI.  (Letter  dated  August  20,  1975) 


Comment  1 :  The  statement  would  he  strengthened  by  the  addition  of 
the  plans  for  erosion  control  where  stockpiling  or  overbank  placement 
is  a  possible  alternate.  It  is  important  that  stockpile  sites  be 
chosen  avoiding  impacts  to  soils  which  have  high  value  for  agricul¬ 
ture.  This  office  will  provide  assistance  for  erosion  control  and 
identification  of  important  agricultural  land  where  possible. 

Response:  At  present,  dredged  material  is  not  stockpiled  for  economic 
utilization  and  overbank  placement  largely  occurs  between  the  levee 
and  the  Illinois  P.iver  in  areas  that  are  marginal  agriculturally  due 
to  periodic  inundation. 


Comment  2:  The  operating  levels  of  pools  are  important.  .Many 
conservation  measures — particularly  drainage--could  be  affected. 
Outlets  have  been,  and  will  continue  to  be,  designed  based  on  the 
anticipated  pool  elevations  maintained  by  locks  and  dams.  Any  changes 
in  the  elevations  could  affect  these  outlets. 

Response;  Concur.  Pool  elevation  levels  are  part  of  the  total 
scheme  in  the  operation  and  maintenance  of  the  9-foot  navigation 
channel  as  established  by  the  construction  of  Locks  and  Dams  24,  25, 
and  26  under  the  authority  of  Congress.  (Ref:  "River  and  Harbor 
Act  of  3  July  1930,  46  Stat.  913,  33  USC.  426  et  seg.  as  amended) . 
Normal  pool  elevations  will  continue  to  be  maintained  unless 
otherwise  changed  by  Congressional  action. 


a.  UNITED  STATES  DEPARTMENT  OF  AGRICULTURE,  SOIL  CONSERVATION  SERVICE 
ILLINOIS.  (Letter  dated  September  4,  1975) 


Co— ent  1;  On  page  210,  line  7  -  suggest  the  word  "Service"  be 
deleted  to  make  it  read  correctly. 

Response:  Concur.  The  word  "Service"  has  been  deleted  in  the 

Final  Statement. 


Co—ent  2 :  The  statement  would  be  strengthened  by  the  addition  of 
the  plans  for  erosion  control  where  stockpiling  or  overbank  placement 
is  a  possible  alternate.  It  is  important  that  stockpile  sites  be 
selected  vrtiich  would  avoid  adverse  impact  to  soils  which  have  high 
value  for  agriculture.  This  office  will  provide  assistance  for 
erosion  control  and  identification  of  important  agricultural  land 
v^ere  possible. 

Response ;  Same  as  response  1,  letter  d..  Soil  Conservation  Service, 
Missouri . 


Comment  3:  The  operating  levels  of  pools  are  an  important  concern 
to  agriculture.  Many  conservative  practices,  particularly  drainage, 
could  be  adversely  affected.  Outlets  have  been,  and  will  continue 
to  be,  designed  based  on  the  anticipated  pool  elevations  maintained 
by  locks  and  dams.  Any  changes  in  elevations  could  affect  these 
outlets . 

Response :  Same  as  response  2,  letter  d,,  soil  Conservation  Service, 
Missouri . 
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f.  FEDERAL  POWER  COMMISSION  -  WASHIN3TON,  D.C.  (Letter  dated 
August  13,  1975) 

Comment  1:  The  staff  notes  that  the  three  projects  discussed  in 
the  draft  statement  are  integral  elements  of  the  9-foot  navigation 
channel  project  on  the  Mississippi  River  from  the  mouth  of  the 
Missouri  River  upstream  to  Minneapolis.  A  number  of  fossil-fueled 
power  plants  located  along  this  navigation  waterway  utilize  fuels 
transported  via  the  waterway.  Thus,  continued  maintenance  of  the 
waterway  to  provide  the  fuels  essential  to  the  operation  of  these 
power  plants  can  contribute  to  assurance  of  the  adequacy  and  relia¬ 
bility  of  electric  power  sup-plies  in  this  mid-continent  area. 

Response:  Under  the  direction  of  Congress  River  and  Harbor  Act 

of  3  July  1930,"  46  Stat.  913,  33  USC  426  et  seg.,  as  amended,  the 
Corps  of  Engineers,  St.  Louis  District  is  required  to  maintain  a 
navigation  channel  2  feet  deep  by  300  feet  wide  with  additional 
width  arou.nd  bends  at  low  water  or.  a  continual  basis.  Any  deviation 
1"  the  operation  and  maintenance  of  the  9-foot  channel  could  come  about 
orCy  under  t.he  directio.n  of  Congress. 


Comment  2:  The  staff  also  notes  that  the  steam-electric  power  plants 
depend  on  the  navigation  waterway  as  the  source  of  cooling  water 
supply.  Care  should  be  taken  to  protect  cooling  water  intake  and 
discharge  structures  which  are  located  in  the  segment  of  waterway 
occupied  by  Pools  24,  25,  and  26  from  maintenance  activities  of 
dredging  and  dredged  material  disposal. 

Response:  The  St.  Louis  District  makes  every  effort  to  plan  operation 
and  maintenance  activities  to  protect  any  such  facility. 
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g.  DEPARTMENT  OF  HEALTH  EDUCATION  AND  WELFARE  REGION  VII. 
(Letter  dated  September  2,  1975) 


Co—«ent  1;  We  find  that  the  project  will  have  no  impact  upon 
programs  of  the  Department  of  Health,  Education  and  Welfare. 

Response;  Comment  noted. 
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h.  DEPAR1MENT  OF  HOUSINS  AND  URBAN  DEVELOPMENT  -  CHICAGO  AREA  OFFICE. 
(Letter  dated  August  26,  1975) 


Comment  1;  Your  EIS  carefully  documented  the  importance  of 
maintaining  a  nine  foot  navigation  channel  in  this  strategic  sec¬ 
tion  of  the  Mississippi  River  and  the  complex  interrelationship  between 
the  maintenance  of  this  channel  and  the  quality  of  aquatic  and 
terrestrial  habitats. 

Response;  Corroent  noted. 


Comment  2;  Your  information  indicates  that  although  most  of  the 
Corps'  activities  present  limited  viable  alternatives  the  dredging 
action  presents  a  real  choice  to  decision  makers.  The  EIS  presents 
a  choice  of  economic  cost  vs.  aesthetic  benefit.  Since  the 
Mississippi  is  a  unique  part  of  our  cultural  heritage  it  seems  as 
if  the  increased  cost,  although  significant  (35%  more  for  Kennedy 
&  66%  more  for  Ste.  Genevieve) ,  is  not  prohibitive  and  might  be 
warranted.  The  Corps'  statement  has  served  a  useful  purpose  in 
delineating  the  scope  of  this  choice. 

Response:  The  St.  Louis  District  will  undertake  a  feasibility  study 

of  new  dredge  plant  facilities. 
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i.  DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT  AREA  OFFICE  - 
ST.  LOUIS,  MISSOURI.  (Letter  dated  September  2,  1975) 


Comment  1 ;  From  the  information  contained  in  the  draft  statement,  it 
does  not  appear  that  there  are  any  conflicts  with  the  plans  or 
programs  of  this  HUD  Area  Office. 


Response: 


Comment  noted. 


Comment  2;  First  of  all,  one  of  your  overall  alternatives  is  to  do 
nothing,  open  all  the  dam  gates  and  let  both  rivers  see)c  their  own 
levels.  It  should  be  noted  that  Federal  law  including  various 
River  and  Harbor  Acts  will  not  permit  this.  In  fact,  there  is 
a  specific  law  prohibiting  the  Corps  from  making  any  change  in  the 
levels  of  these  rivers. 

Response:  Comment  noted.  The  Guidelines  of  the  Council  on 
Environmental  Quality  specifically  requires  the  discussion  of  a 
"no-action"  alternative. 


Comment  3 ;  Criteria  used  to  select  dredge  disposal  sites  should  be 
clearly  discussed  and  included  in  the  statement.  Consideration  for 
erosion  protection  or  containment  should  be  explained. 

Response:  Section  4. 1.2. 2  discusses  the  selection  of  dredge  disposal 
sites.  Overbank  disposal  on  the  Illinois  River  is  not  contained 
nor  protected  from  erosion,  but  is  placed  in  an  area  which  is  actively 
a  portion  of  the  river  during  periods  of  high  water. 


Comment  4;  Actually,  there  is  both  an  energy  and  inflationary  impact 
tc  consider  in  the  draft  statement.  The  recent  energy  shortage  is 
a  powerful  incentive  for  reassessing  our  environmental  project  impacts 
Therefore,  the  following  evaluations  should  also  be  discussed  and 
questioned. 

1.  Are  there  potential  problems  with  the  supply  of  energy 
required  to  operate  and  maintain  Pools  24,  25  and  26? 

Response:  Under  the  present  operating  policies  for  the  Operation 

and  Maintenance  of  Pools  24,  25,  and  26,  anticipated  energy  supplies 
for  the  near  future  do  not  appear  to  be  a  problem  at  this  time. 


Comment  5 ;  2.  Will  the  Operation  and  Maintenance  consume  excessive 

amounts  of  energy? 

Response:  Energy  consumption  in  the  Operation  and  Maintenance  of  the 

pools  is  rot  considered  to  be  excessive  under  present  energy  standards 
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Conanent  6;  3 .  Will  energy  conservation  technology  be  employed? 

Response;  The  Corps  of  Engineers,  St.  Louis  District,  is  continually 
cognizant  of  national  energy  problems  and  will  employ  acceptable 
energy  conservation  technology  within  the  guidelines  of  existing  and 
future  National  Energy  Policy. 


Comment  7 ;  We  trust  that  continued  study  and  research  will  be  spent 
on  the  fabric  of  interrelations  among  all  living  things  in  and  along 
the  Mississippi  and  Illinois  Rivers,  both  qualitatively  and  quanti- 
tively.  To  deal  with  and  respect  both  rivers,  it  will  not  be  enough 
to  predict  which  way  things  will  change;  there  will  be  a  definite 
need  to  know  how  much  change  and  for  what  reasons. 

Response;  Concur.  The  St.  Louis  District  plans  to  conduct  on¬ 
going  studies  of  the  effect  of  operation  and  maintenance  procedures 
of  the  9-foot  channel  project  on  the  riverine  ecosystems. 


Comment  8;  When  completing  an  environmental  review  one  basic 
question  always  remains.  How  will  the  statement  be  used?  Hopefully, 
this  environmental  statement  will  not  only  shape  existing  but  the  fu¬ 
ture  projects  so  all  development  plans  anH  proposals  will  be  responsive 
to  the  environmental  problems  and  concerns  of  the  people  most  directly 
affected . 

Response;  The  reader  should  refer  to  the  statement  of  Findings  which 
spells  out  the  position  of  the  St.  Louis  District  and  Corps  on  the 
needs  for  future  study. 
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j.  UNITED  STATES  DEPARTMENT  OF  TRANSPORTATION  FEDERAL  HIGHWAY 
ADMINISTRATION  REGION  5.  (Letter  dated  July  23,  1975) 


Cownent  1 ;  As  requested,  we  have  reviewed  the  Draft  Environment f’- 
Statement  prepared  by  your  office  for  the  Operation  and  Maintenanc 
of  Pools  24,  25,  and  26,  Mississippi  and  Illinois  Rivers  and  have 
no  comments  to  offer  on  the  proposed  undertaking. 


Response:  Comment  noted. 


k.  DEPARTMENT  OF  TRANSPORTATION— REGIONAL  REPRESENTATIVE  OF  THE 
SECRETARY  -  KANSAS  CITY,  MISSOURI.  (Letter  dated  August  29, 
1975) 


Comment  1:  Our  review  of  the  Corps  of  Engineers'  Draft  Environmental 
Statement  covering  the  Operation  and  Maintenace  of  Pools  24,  25,  and 
26,  Mississippi  and  Illinois  Rivers,  indicates  that  the  Statement 
adequately  considers  the  effects  the  project  may  have  on  areas 
within  the  jurisdiction  of  the  Department  of  Transportation. 

Response;  Comment  noted. 
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1.  DEPARTMENT  OF  TRANSPORTATION  UNITED  STATES  COAST  GUARD 
(Letter  dated  September  9,  1975) 

Comment  1;  This  is  in  response  to  your  letter  of  7  July  1975 
concerning  a  draft  environmental  statement  for  the 
'Operation  and  Maintenance  of  Pools  24,  25,  and  26, 
Mississippi  and  Illinois  Rivers. 

The  Department  of  Transportation  has  reviewed  the 
material  submitted.  We  have  no  comments  to  offer 
nor  do  we  have  any  objection  to  this  statement. 

The  opportunity  to  review  this  draft  statement  is 
appreciated. 

Response  1;  Comment  noted. 
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m.  ILLINOIS  ARCHAEOLOGICAL  SURVEY.  (Letter  dated  August  26,  1975) 


Coninent  1;  The  archaeological  statement  on  page  189  as  applies  to 
the  Lower  Illinois  River  Valley  is  acceptable  at  this  time  since  an 
archaeological  survey  is  currently  being  conducted  along  the  shore¬ 
line.  The  final  EIS,  however,  should  indicate  the  effect  of  future 
dredging  and  disposal  sites  upon  the  archaeological  resource  base  in 
the  Lower  Illinois  Valley  and  what  efforts  will  be  undertaken  to 
preserve  the  existing  archaeology. 

Response;  See  Response  16,  United  States  Department  of  the  Interior. 


Comment  2 ;  The  archaeological  statements  on  page  188  as  applies  to 
the  Upper  Mississippi  Valley  are  not  acceptable.  This  paragraph 
begs  the  question  about  any  extant  archaeology  by  indicating  that 
revetments  would  cover  archaeological  sites  (implying  that  therefore 
they  would  be  protected)  and  indicating  that  sites  found  along 
shorelines  that  erode  in  revetment  areas  would  erode  as  a  natural 
process  and  therefore  the  impact  of  the  revetments  on  such  sites 
is  problematical.  In  no  way  does  this  statement,  the  archaeology 
is  eroding  anyway. 

Response;  No  new  revetments  are  planned  along  these  actively  caving 
banks.  Project  purposes  are  spelled  out  in  Part  1,  Project 
Description. 


Comment  3;  I  therefore  recommend  that  a  detailed  reconnaissance 
survey  be  undertaken  of  the  Mississippi  River  Valley  in  Pools  24, 
25,  and  26  in  order  to  determine  the  effect  of  all  disposal  and 
revetment  areas  on  the  existing  archaeological  resource  base.  In 
only  this  way  will  it  be  possible  to  tell  the  effect  of  the  Corps 
project  on  this  cultural  resource. 

Response;  Dredge  material  is  not  deposited  overbank  on  the 
Mississippi  River  and  revetment  placement  and  repair  has  a  minimal 
impact  upon  the  archaeological  resource  base. 
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n.  STATE  OF  ILLINOIS  DEPARTMENT  OF  CONSERVATION.  (Letter  dated 
August  4,  1975) 

Comaent  1:  My  staff  has  completed  review  of  the  Draft  Environmental 
Statement,  Operation  and  Maintenance,  Pools  24,  25,  and 
26,  Mississippi  and  Illinois  Rivers. 

We  feel  that  the  section  dealing  with  the  affect  of  your 
project  on  the  Historic,  Architectural  and  Archeological 
Sites  adequately  takes  into  account  the  views  of  profess¬ 
ionals  in  those  fields. 

This  letter  will  serve  as  an  acceptance  by  our  office  of 
the  general  draft  statement  as  it  pertains  to  the  cul¬ 
tural  environment.  It  does  not  constitute  State  His¬ 
toric  Preservation  Officer  "sign-off"  for  site  specific 
projects  covered  by  this  statement. 

Thank  you  for  allowing  us  to  comment. 

Response  1;  Comment  noted. 


252 


o.  ILLINOIS  STATE  GEOLOGICAL  SURVEY.  (Letter  dated  August  29,  1975) 


Comment  1;  The  duscussion  of  Paleozoic  and  Pleistocene  formations 
if  factual  and  more  than  adequate.  Errors  in  spelling  on  Figure  2-4 
(correct  spelling  is  CENOZOIC,  MESOZOIC,  PALEOZOIC,  ORDOVICIAN, 
and  ABBOTT),  should  be  corrected  for  final  draft. 

Response :  Comment  noted.  The  appropriate  changes  appear  in  the 

Final  Environmental  Impact  Statement. 


Conroent  2;  Table  2-2  showing  mineral  production  in  1972  for  counties 
bordering  the  study  area  may  be  somewhat  misleading,  because  these 
figures  do  not  Indicate  the  potential  resource  of  a  county.  For 
example,  in  the  past,  clay  has  been  produced  from  Morgan,  Pike, 

Green,  Madison,  and  Calhoun  Counties,  and  although  these  counties 
did  not  have  production  in  1972,  they  have  the  potential  for  future 
production. 

Response;  Comment  noted.  Past  production  has  lead  to  the  assumption 
that  clay  is  a  resource  in  the  above  counties.  No  specific  data 
is  available  on  the  potential  for  future  production  in  these  counties. 
References;  I.E.  Odom,  1971.  Clay  and  Shale  P.esources  of  Madison, 
St.  Clair  and  Monroe  Counties.  Illinois  State  Geological  Survey, 
Mineral  Notes,  No.  45.  Urbana,  Illinois. 

W.A.  White,  1962.  Refractory  Clay  Resources  of  Illinois.  Illinois 
State  Geological  Survey,  Mineral  Notes  No.  16.  Urbana,  Illinois. 

W.L.  Busch,  1973.  Illinois  Mineral  Production  by  Counties  in  1971. 
Illinois  State  Geological  Survey,  Urbana,  Illinois. 


Comment  3:  The  geologic  and  soils  portions  of  this  draft  could  be 
combined  to  show  relationships  between  these  disciplines.  For  example, 
the  geologic  nomenclature  could  have  been  shown  for  the  parent  materials 
shown  in  Figure  2-16  in  addition  to  material  types. 

Response;  Concur.  The  statement  did  not  attempt  to  combine  the 
soil  classifications  with  surficial  geologic  units.  It  was  felt 
that  the  agricultural  quality  of  the  soils  of  the  study  area  (see 
Appendix  A-1)  would  be  more  beneficial  to  the  reader  because  of  the 
question  of  overbank  disposal  uron  potentially  productive  soil 
units . 
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ILLINOIS  STATE  GEOLOGICAL  SURVEY  (continued) 


Comment  4;  The  character  of  materials  dredged  as  shown  in  Table 
10  and  11  in  Appendix  B,  Water  Quality,  should  be  defined  as  to  par¬ 
ticle  size  and  material  type.  It  was  not  clear  where  these  tables 
were  discussed  in  the  text.  Plans  for  potential  uses  of  dredged 
materials  have  a  stronger  case  when  the  properties  of  the  material 
are  better  defined. 

Response :  Comment  noted.  The  data  presented  in  Tables  10  and  11  are 

the  best  available  data  on  dredge  material  at  this  time.  It  is 
recognized  that  further  study  is  needed  to  adequately  determine 
potential  uses  for  dredge  material. 

Comment  5 ;  Examination  of  Figure  2-5  from  our  Circular  A78,  "Geology 
Along  the  Illinois  Waterway  -  A  Basis  for  Environmental  Planning," 
used  the  term  "Sparland  Formation"  for  "Lacon  Formation."  This  is 
an  error  in  publication  for  which  we  apologize. 

Response :  Comnent  noted. 

Comment  6;  Some  of  our  reviewers  felt  that  the  draft  included  more 
geologic  detail  than  was  needed  for  the  impact  statement.  We  do 
appreciate  the  more  concise  presentation  utilizing  the  technique  of 
referring  the  reader  to  appendices  or  to  the  reference  material. 

Response;  Comment  noted. 
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■p.  MISSOURI  DEPARTMENT  OF  CONSERVATION.  (Letter  dated  September  2, 
1975) 


Conment  1;  Page  1  -  Section  1.2  -  In  its  natural  state  the  Mississipp 
River  provided  habitat  for  an  abundance  of  fish  and  wildlife. 

Responae;  Concur . 


Comment  2 :  Page  3  -  Last  three  paragraphs  of  Section  1.2.1.  Side 
channels  can  fill  with  sediment  due  to  natural  processes,  however, 
the  last  paragraph  describes  how  this  process  is  aggravated.  The 
last  paragraph  should  precede  the  paragraph  beginning  with  "To 
alleviate" . 

Response :  Comment  noted.  The  text  has  been  corrected  to  read  in 
the  proper  sequence. 


Comment  3 ;  Section  1.2.2  -  What  was  the  impact  on  fish  and  wildlife 
habitat  of  further  contractions  of  the  river  to  provide  a  6  foot 
channel? 

Response;  This  is  not  known  and  is  beyond  the  purposes  of  this 
statement. 


Comment  4;  Page  17  -  Section  1.3.4  -  Pages  7,  9  and  10  state  that 
the  average  river  width  is:  (1)  Pool  24  -  1,900  to  2,300  feet; 

(2)  Pool  25  -  1,800  to  1,300  feet  in  one  reach  and  2,  500  feet 
downstream;  and  (3)  Pool  26  -  2,700  to  1,900  feet.  How,  with 
limited  pipeline  can  the  Dredge  Kennedy  provide  even  a  small  degree 
of  flexibility  in  selecting  dredge  spoil  disposal  sites? 

Response;  It  is  acknowledged  that  present  plant  facilities  restrict 
the  flexibility  of  selecting  dredge  material  placement  sites. 
Reference  is  made  to  Section  6.2.1,,  Open  Water  Placement,  Selective 
Placement,  paragraph  2;  where  an  initial  attempt  was  exercised  at 
supplying  estimated  cost  data  for  the  acquisition  of  additional 
plant  equipment  to  increase  the  flexibility  of  selecting  dredge 
material  placement  sites.  Figure  6-3  graphically  displays  the  func¬ 
tion  of  discharge  range  in  terms  of  added  cost.  Additional  detailed 
study  and  analysis  needs  to  be  accomplished  to  determine  the  actual 
cost  of  expanding  dredge  plant  facilities. 


255 


MISSOURI  DEPARTMENT  OF  CONSERVATION  (contiimea; 


Conment  5;  Page  42  -  Section  2.1.2  -  The  Colorado  State  University 
report  is  not  cited.  Is  it  public  Information  and  available  for 
our  further  review  and  study? 

Response;  The  C.S.U.  report  was  cited  in  the  Preface  of  the  Draft 
Statement  but  was  not  in  final  form.  The  final  report  is  cited 
in  the  Preface  of  the  Final  Statement  and  in  the  Bibliography 


Co— ent  6 ;  Page  44  and  49  -  What  is  the  degree  of  accxiracy  of  data 
in  Table  2-3  and  Table  2-4? 

Response;  Tables  2-3  and  2-4  were  compiled  from  Corps  surveys 
contained  in  the  files  of  the  St.  Louis  and  Rock  Island  Districts. 

It  oust  be  assumed  that  the  data  presented  is  accurate. 

Co— nt  7 ;  Pages  42  through  54  -  Information  on  the  river  in  Sections 
2.1.2  is  of  interest,  however,  use  of  uncontrolled  data  as  a  basis 
for  estimating  river  changes  is  questionable.  Is  the  river  stage 
in  each  survey  comparable?  Were  surveys  preceded  by  floods  or 

drought? 

Raaponae;  Section  2.1. 2.1, "The  Natural  River",  was  taken  from  the 
Colorado  State  University  report  and  it  is  assumed  that  the  infor¬ 
mation  is  accurate.  The  base  level  elevations  and  changes  in  base 
levels  were  carefully  handled  to  conform  with  modem  data.  Such  in¬ 
formation  as  Island  surface  area,  river  surface  areas  and  chamges  in 
theea  surface  areas  were  based  on  vegetation  limits  along  the  banklines, 
thus  the  measurements  calculated  were  not  responsive  to  flood  or  drought. 

8;  Page  66  -  There  appears  to  be  an  omission  of  "present 
day  di'.ta"  since  the  EIS  jumps  from  1929  to  the  future.  Why,  for 
Instance,  aren't  1929  data  and  1968  or  1974  data  compared? 

Raaponse;  The  injects  after  the  authorization  of  the  9-foot  channel 
in  1930  are  presented  in  Part  4 ,  Impact  of  the  Action  on  the 
Environment . 


Co— nt  9;  Page  83  -  Information  from  1891  indicated  the  river  area 
wet  6S.S66  square  miles;  almost  identical  to  the  pools  in  1972. 

Response;  Comment  noted . 


Ce— nt  10;  Page  91-92  -  Fishery  information  taken  from  ftord,  1962, 
represents  the  entire  Upper  Mississippi  River,  and  may  not  be  indica¬ 
tive  of  Pools  24,  25  and  26. 

Response ;  This  information  by  Nord  has  been  deleted. 
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Comment  II:  Page  117  -  Harvest  information  for  Missouri  whitetail 
deer  is  misleading.  Since  successful  hunters  spent  less  time  in 
the  field  and  represent  only  16  percent  of  the  hunters  in  the  field 
the  total  dollar  value  is  grossly  underestimated. 

Rflaponse:  Concur.  The  Final  Statenent  has  been  changed  in 
2. 2. 2. 6  a(l)  and  Appendix  C,  Table  28. 

Comment  12:  i-jl  -  Th<.-  o.,  ,:.l  r.ade  in  t.he  last  sentence  '-(,.ncer:i  i  i. 

the  impact  of  drought  on  the  river  system  should  be  considered 
regarding  Comment  h'o .  7,  ai  ovc.  t 

Response :  Comment  noted. 


Ccmme.-.t  13;  lage  153  -  Paragraph  5  -  There  has  been  a  16  percent 
loss  of  river  area  in  the  upper  portion  of  Pool  25.  Based  on  a 
comparison  of  1391  -  1973  data,  there  has  been  essentially  no 
change  in  riverbed  area  since  1391. 

Response :  Comment  noted. 


v-omme.-t  14;  Page  158  -  Table  4-6.  What  is  the  validity  of  riverbed 
elevation  data?  Was  data  taken  from  the  same  locations  in  each 
aur/ey?  What  is  the  total  storage  of  the  pools  in  1972  vs.  1939? 

Raaponse :  The  C«S«iJ«  team  utilized  hundreds  of  cross-sections  and 
rlvarbed  point  elevations  to  present  the  average  riverbed  elevations 
in  Table  4-6.  Data  may  or  may  not  have  been  from  the  same  locations 
during  each  of  the  three  time  periods;  the  figures  represent  hundreds 
of  elevations  which  were  then  averaged  for  each  quarter  in  each  pool. 
Steraige  capacity  data  is  available  upon  request  from  the  Hydraulics 
Branch,  St,  Louis  District  Office. 

Co—>ent  15;  Page  161  -  Section  4. 1.1. 4  -  If  some  portion  of  the 
pools  are  not  filling  with  sediment,  how  could  "upstream  dams  have 
decreased  the  amount  of  sediment  coming  into  the  study  reach"? 

Response:  It  should  be  noted  that  Pools  24,  25  and  26  are  the  next 
to  the  last  in  a  series  of  locks  and  dams  that  stretch  from  Alton, 
Illinois  to  Minneapolis,  Minnesota.  The  dams  upstream  of  the  study 
area  have  acted  as  interceptors  insofar  as  the  downstream  movement 
of  sediment  is  concerned. 


Comment  16;  Page  164  -  Paragraph  3  -  We  do  not  agree  that  flooding 
has  not  changed  appreciably  during  the  period  of  record".  Tables 
4-10  and  4-11  are  of  interest  since  only' one  pre-dam  year ’is  in  the 
top  ten  discharges  (it  is  ranked  7th  for  stage  and  4th  in  discharge) 
More  recent  years  have  higher  stages  for  a  given  discharge. 
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MISSOURI  DEPARTMENT  OF  CONSERVATION  (continued) 


r  • 


R>«ponae :  For  a  better  understanding  of  the  rel  ationehlp  between 
flood  stage  and  discharge  rate  reference  the  following.  D.B.  Simon, 
et  a^. ,  197  5.  Environmental  Inventory  and  Assessment  of  Na/igat 
Pool  24,  25,  and  26,  Upper  Mississippi  and  Lower  Illinois  River. 

A  Geomorphic  Study.  Contract  Report  y-75-3.  U.S.  Army  Engineer 
Waterways  Experiment  Station,  Vicksburg,  Mississippi  39180. 


Connent  17 ;  Page  169  -  Paragraph  6  -  With  limited  equipment,  it  is 
difficult  to  understand  how  spoil  can  be  disposed  in  the  area  with 
least  adverse  impact. 

Response ;  Dredge  material  placement  sites  are  selected  with  respect 
to  the  least  adverse  impacts  based  on  the  range  capabilities  of 
present  dredge  plant  facilities. 


Conmient  18 ;  a.  Page  170  -  Table  4-13  -  Data  on  cubic  yards  of 
material  moved  is  meaningless  to  most  individuals.  In  the  past 
12  years  the  amount  of  spoil  would  make  a  pile  3  feet  deep  and  270 
feet  wide  for  the  entire  105  miles  in  the  proiect  area. 

^•yee;  Comment;  Noted. 


Comment  19;  b.  Data  do  not  indicate  the  fact  that  dredging  occurs 
in  divided  channel  reaches,  the  most  important  areas  for  fish,  wild¬ 
life  and  associated  recreation. 

Response;  Plates  9A-D  indicate  dredge  cut  location  and  the  approximate 
placement  sites  for  the  years  1969  through  1974.  Also  Plate  10  gives 
the  location  of  dredging  activities  from  1963  through  1974  by  two 
mile  increments.  Reference  is  made  to  Section  4. 2. 1.2  of  the 
draft  statement  for  a  detailed  discussion  of  the  impacts  of  dredging 
on  the  aquatic  community. 


Com— nt  20;  Page  172  -r  Paragraph  5  -  No  plans  for  new  dikes  are 
being  made.  What  plans  have  been  made  for  improving  existing 
dikes? 

Response ;  None.  Any  future  plans  for  improving  existing  dikes  will 
be  fully  coordinated  with  the  proper  conservation  agencies. 


Comsient  21 ;  Page  179  -  Last  Paragraph  -  Dikes  provide  habitat  for 
some  benthic  organisms.  Freshwater  mussels  for  instance,  do  not 
benefit  from  dikes. 

Resfonse^:  Concur.  Statement  has  been  changed  in  response  to  your 

request. 

25" 


Comnwnt  22:  Page  180  -  First  paragraph  -  The  value  of  root  wads  and 
fallen  trees  associated  with  the  natural  bankline  is  not  considered. 

Response;  This  paragraph  has  been  expanded  to  cover  this  subject. 


Comment  23:  Page  184  -  Last  Paragraph  -  Recognition  of  the  fact 
that  the  .Mississippi  River  is  dynamic  is  noteworthy.  The  Middle 
Mississippi  River  Draft  Environmental  Impact  Statement  seemingly 
failed  to  indicate  that  the  river  was  a  dynamic  force. 

Response:  Comment  .noted. 


C  ^nroent  24 :  Page  184  -  a.  Paragraph  2  of  Section  4,2.3  -  This  para¬ 
graph  is  not  clear.  How  does  conversion  to  intensive  agriculture 
benefit  habitat  diversity? 

Response;  if  the  conversion  Co  agriculture  results  in  large  single 
crop  fields  it  would  not  be  beneficial;  however,  many  agricultural 
fields  on  newly  farmed  Islands  are  small  irregularly  sloped  and  do 
increase  the  diversity  of  habitats.  The  Final  Stacament  will  be 
expanded  to  reflect  this. 


Comment  25;  b .  Paragraph  3  -  Dredged  material  coul d  be  detrimental 
to  the. river  otter. 

Response:  Concur.  The  Final  Statement  has  been  changed  to  include 

this  comment . 


Co— ent  26;  a.  Page  200  -  Paragraphs  2  and  3  -  Dredge  spoil  is 
good  for  beaches,  however,  the  problems  of  erosion  and  redeposition, 
plus  the  fact  that  vegetation  will  convert  the  sand  beach  to  a 
wooded  island  should  be  discussed. 

Response:  Concur.  At  the  time  of  the  writing  of  this  statement 
the  mechanics  of  erosion  and  movement  of  sediment  both  in  the 
channel  and  along  the  banks  is  not  completely  understood  and 
is  certainly  an  area  for  future  studies. 


Connent  27;  b.  We  disagree  that  dredge  spoil  "will  have  minor 
effects  on  aquatic  communities".  The  elimination  of  aquatic  life, 
freshwater  mussels,  or  other  benthic  organisms  it  of  concern. 

Response;  The  impacts  on  aquatic  communities  mentioned  in  Section 
4. 2. 1.2  Maintenance  Dredging  and  Disposal  of  Dredged  Material, 
b.  Disposal,  ars  very  severe  in  areas  affected. 
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Conaent  28;  A  discussion  of  the  following  points  should  be  included: 
(1)  the  lack  of  the  necessary  eouipment  to  make  the  best  use  of 
dredge  spoil;  (2)  dredge  prc'ilems  occur  most  often  in  divided  flov. 
reaches,  the  areas  of  most  significance  to  fish,  wildlife  and 
associated  recreation.  Without  equipment  to  properly  place  dredge 
spoil,  the  discussion  of  beneficial  uses  is  incongruous. 

Response ;  See  responses  #4,  #17,  and  #19. 


Conanent  29:  c.  The  last  paragraph  of  Section  6.2.3  is  somewhat 
incompatible  with  page  114 . 

Response;  The  incompatibility  of  wildlife  use  of  sandbars  and 
their  development  for  intensive  recreational  use  is  recognized 
in  the  last  paragraph  of  Section  6.2.3. 


Coanent  30;  Page  201  -  First  complete  paragraph  -  If  sand  and  gravel 
companies  were  given  an  opportunity  to  bid  on  dredged  material,  it 
might  alleviate  their  loss  of  business  and  provide  some  revenue  for 
the  Federal  Treasury. 

Response;  At  the  present  time,  there  are  no  specific  mechanisms 
for  the  acquisition  of  dredged  material  by  private  firms  such  as 
sand  and  gravel  companies.  The  economic  use  of  dredge  material 
is  predicated  in  part  on  material  characteristics,  supply  and 
demand,  end  uses  and  transport  limits.  This  type  of  data  is  not 
currently  available  and  therefore  further  study  needs  to  be  accom¬ 
plished  to  determine  the  feasibility  of  offering  dredged  material 
for  sale. 


Comment  31;  Page  203  -  a.  Last  Sentence  of  Section  6.2.7.  tvhat  is 
the  basis  for  the  statement  that  the  biological  life  may  not  be  sig¬ 
nificantly  affected  by  removing  dredged  material? 

Response;  By  this  statement,  it  is  meant  that  the  quantity  of  dredge 
material  removed  from  the  floodplain  by  dredging  would  be  insignificant 
when  compared  to  the  total  amount  of  sediment  being  washed  into  the 
river  by  tributaries  and  runoff.  Runoff  is  the  major  cause  of 
siltation  in  backwater  areas.  The  removal  of  dredge  material  from 
the  floodplain  would  not  necessarily  lengthen  the  life  of  the  pools. 


Comment  32;  b.  Section  6.3.1.  If  laws  are  limiting  the  flexibility 
of  operation,  can't  they  be  changed? 


Response;  Yes,  laws  can  be  changed. 


Crimment  33;  c.  Section  6.3.2.  If  increasing  the  pool  level  will 
reduce  sediment  transport,  how  can  the  data  showing  no  change  in 
the  bottom  elevation  of  the  pools  between  1929  and  1970  be  valid? 

Response:  The  data  is  valid  insofar  as  high  water  has  a  tendency 

to  flush  out  the  main  channel  thereby  resulting  in  a  relative  river 
bed  elevation  balance  in  the  pools. 


Comment  34;  Page  204  -  Section  6.3.3.  What  is  the  purpose  of  the 
pool  fluctuations  discussed  in  this  section? 

Response:  To  illustrate  how  fish  and  wildlife  habitat  may  be  varied 
in  population;  pool  fluctuations  were  discussed  as  a  management  tool. 


Co—ant  35;  Page  206  -  Paragraph  4  -  The  primary  impact  on  fish 
aid  wildlife  is  the  placement  of  spoil  and  conversion  of  water 
areas  to  relatively  sterile  sand  bars.  When  the  material  moves, 
secondary  impacts  and  tertiary  impacts  occurs. 

Response :  Concur,  these  impacts  are  mentioned  in  the  first  sentence 
of  that  paragraph. 


Comment  36;  Page  207  -  a.  What  specific  law  is  cited  in  the  first 
complete  paragraph? 

Response;  "Fish  and  Wildlife  Coordination  Act  of  12  August  1958, 
P.L.  85-624,  72  Stat.  563,  16  USC  661-664  as  amended. 

Comment  37 ;  b.  The  placement  of  dredge  spoil  is  a  short  term 
benefit  to  recreation.  Sandbars  grow  up  in  willows,  erode  away,  and 
the  river  is  narrowed  and  made  less  desirable  for  all  uses  in  the 
long  term. 

Response;  Many  of  the  beaches  are  replenished  as  needed  and  are 
long-term  recreation  areas,  e.g..  Royal  Landing. 


Comment  38;  Page  208  -  Paragraph  3  -  The  project  does  encourage 
development  of  commercial  and  industrial  facilities,  which  often 
leads  to  a  further  loss  of  water  quality,  habitat  and  lands  dedicated 
to  fish,  wildlife  and  recreational  uses. 

Response;  Concur,  this  point  has  been  clarified.  (See  page  217), 
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MISSOURI  DEPARTMENT  OF  NATURAL  RESOURCES. 
August  5,  1975) 


(Letter  dated 


Comment  1;  1)  Dredging  ,  activlciescan  destroy  underwater  archaeolo¬ 

gical  sites  such  as  sunken  boats,  steamboat  wrecks,  or  boats  involved 
in  Military  operations  during  the  Civil  War,  etc.  Hence,  if  such  a 
wreck  is  found  during  dredging  projects,  the  Corps  of  its  subcon¬ 
tractors  should  cease  operatioius  and  notify  this  office. 

Response;  Dredging  activities  have  been  in  progress  since  1930  to 
maintain  a  navigation  channel.  To  date,  there  is  no  record  of  any 
underwater  archaeological  finds  within  the  present  navigation  channel 
aligrment.  Should  such  an  archaeological  find  be  discovered  due  to 
dredging  for  the  purpose  of  navigation  channel  realigrment  the  proper 
agmayis)  would  be  notified. 


Comment  2;  2)  If  the  construction  of  bankline  revetments  or  dikes 

inv^vas  disruption  of  portions  of  the  shoreline,  these  areas  must 
be  professionally  evaluated  prior  to  ground  disruption  activities. 

Response ;  There  are  no  new  revetments  planned  by  the  St.  Louis 
District  on  the  Upper  River,  however,  if  construction  occurs  in  the 
future,  the  proposed  disturbed  land  will  be  evaluated  by  a  professional 
archaeologist. 

Comment  3;  3)  If  the  construction  or  repair  of  bank  revetments  covers 

an  aurea  where  old  soil  has  been  previously  deposited,  an  evaluation 
of  the  specific  area  would  not  be  necessary,  provided  the  disturbance 
does  not  extend  to  previously  undisturbed  or  modified  areas. 

Response:  Comment  noted. 


Comment  4;  4)  There  are  no  sites  listed  on  the  National  Register 

of  Historic  Places  which  will  be  affected  by  this  project.  There 
are  .several  sites  listed  on  the  Register  within  1-4  miles  of  the 
Mississippi  River,  but  none  is  in  the  direct  impact  area. 


Comment  noted. 
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r.  SOUTHERN  ILLINOIS  UNIVERSITY  -  CARBONDALE,  ILLINOIS  COOPERATIVE 
WILDLIFE  RESEARCH  LABORATORY,  (Letter  dated  July  10,.  1975) 


Comment  1 :  Summary  Sheet:  3. a.  Paragraph  4.  This  statement  on 
dikes  and  revetments  totally  Ignores  the  adverse  effects  on  terrestrial 
organisms  as  delineated  in  the  text. 

Response :  The  statement  in  question  has  been  reworded. 

Comment  2 :  You  neglected  to  request  comments  from  chose  individuals 
best  qualified  to  discuss  the  environment — the  professional  biologists 
who  have  researched  the  plants  and  animals.  Environmental  groups  like 
Audubon  and  Sierra  Club  are  primarily  unprofessional  people  interested 
in  Che  environment. 

Response:  The  draft  environmental  statement,  as  well  as  this  final 
statement,  is  made  available  to  the  appropriate  federal  and  state 
agencies  having  trained  professional  biologists  on  their  staffs. 

Such  agencies  include  the  U.  S.  Fish  and  Wildlife  Service,  Forest 
Service,  Soil  Conservation  Service,  Environmental  Protection  Agency, 
and  the  State  Department  of  Conservation.  In  addition  to  this 
technical  review  process,  all  educators  and/or  researchers  who  have 
expressed  an  interest  in  a  project  are  forwarded  copies  of  such 
statements  for  their  review  and  comment. 

Comment  3 :  Page  185.  Paragraph  2.  This  paragraph  does  not  hold 
the  connotation  I  meant  it  to  have.  The  original  paragraph  read 
"Indirectly,  the  navigation  dams  have  been  detrimental  to  wildlife 
by  increasing  barge  traffic  capacity  on  the  rivers.  Locking  accidents 
by  commercial  carriers  of  toxic  and  flammable  cargoes  have  produced 
pollution.  The  pumping  of  waste  materials  from  vessels  into  the 
rivers  is  still  a  common  practice  and  is  difficult  to  detect.  In 
addition,  wave  action  from  barges  causes  bank  erosion  and  substantial 
water  elevation  changes  in  tributaries." 

I  hope  you  are  not  naive  enough  to  believe  the  barges  when  they  say  . 
they  don't  do  it.  There  is  a  definite  environmental  problem  there, 
and  your  paragraph  just  glosses  over  it.  As  you  well  know,  it  is 
often  these  minor  points  that  get  you  into  trouble. 

Response ;  The  paragraph  referenced  in  the  draft  environmental  state¬ 
ment  nov  appears  as  the  third  paragraph  on  page  190  of  this  final 
environmental  statement.  This  paragraph  has  been  reworded  to  clarify 
the  District's  position.  For  the  benefit  of  our  other  reviewers  it 
should  be  pointed  out  that  this  review  conment  is  referring  to  infor¬ 
mation  submitted  by  Ms.  Terpening  while  under  contract  with  the  St. 
Louis  District.  Such  Information  is  carefully  edited  before  being 
included  in  total,  or  in  part,  in  any  official  document  released  by  the 
District.  Consequently,  the  conclusions  presented  in  this  final  en¬ 
vironmental  statement  are  those  of  the  St.  Louis  District  and  not 
necessarily  those  of  any  contractor. 
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SOUTHERN  ILLINOIS  UNIVERSITY  -  CARBONDALE,  ILLINOIS  (continuea^ 


Comment  4;  Basically,  I  am  disappointed  with  Enviromental  Impact 
Statements.  They  cover  the  material  but  don't  say  a  damn  thing. 
Thank  you  for  the  opportunitv  to  express  my  opinions. 

Response;  Comment  noted. 
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a.  UNIVERSITY  OF  MISSOURT  -  COLUMBIA — COLLEGE  OF  ARTS  AND  SCIENCES 
ARCHAEOLOGICAL  SURVEY.  (Letter  dated  Julv  16,  1975) 

Conment  1 :  This  statement  regarding  the  impact  of  operation  and 
management  of  archaeological  resources  seems  to  be  in  order  and  has 
considered  the  archaeological  resources  to  he  found  in  the  area  , 
especially  in  the  Missouri  region  of  this  reach  of  the  Mississippi 
River.  I  agree  that  the  statements  on  impact  of  dredging  materials 
on  archaeological  sites  is  important  and  am  pleased  to  Jcnow  that  such 
materials  are  not  deposited  on  the  bank  along  the  Mississippi  and 
the  Missouri. 

Response:  Comment  noted. 


Comment  i:  Your  reference  to  work  by  Denny,  1075,  I  fail  to  fi.nd 
mentioned  in  the  bibliography  and  would  be  interested  to  have  a 
copy  of  such  material  deposited  with  the  Archaeological  Survey  to 
gi'/e  us  information  on  survey  work  conducted  in  Missouri  for  future 
reference.  J  also  suggest  that  that  reference  be  included  in  the 
bibliography . 

Response ;  Denny,  Sidney,  1975,  "Arch.  Survey  of  the  Floodplains  Upper 
Mississippi  and  Illinois  Rivers  (Lock  and  Dam  26  Study  Area) ,  Appendix 
F,  Lock  and  Dam  26  Environmental  Statement  (Supplement) .  This  entry 
has  been  placed  in  the  bibliography. 


t-.  CITY  OF  ST.  LOUIS  DEPARTMENT  OP  PUBLIC  UTILITIES  WATER  DIVISION 
(Letter  dated  July  15,  1975) 

Conunent  1:  The  St.  Louis  Water  Division  has  no  objections  to  offer 
This  will  not  effect  the  quality  of  the  river  water  at  our  point 
of  intake. 

Response:  Cotninent  noted. 
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U.  ADVISORY  COUNCIL  ON  HISTORIC  PRESERVATION.  (Letter  dated 
September  3,  1975) 


Comment  1;  Under  Section  800.4(a),  the  Corps  of  Engineers  is 
responsible  for  identifying  archeological  sites  located  within 
the  area  of  the  undertaking's  potential  environmental  impact 
that  are  eligible  for  inclusion  in  the  National  Register  of 
Historic  Places.  In  this  regard,  we  request  that  if  the 
construction  of  bankline  revetments  or  dikes  involves  disruption 
of  portions  of  the  shoreline,  these  areas  be  professionally 
surveyed  by  the  Corps. 

Response;  Concur.  In  these  Instances  where  operation  and 
maintenance  activities  will  involve  a  disruption  of  the  river 
and  ground  surface,  an  archeological  survey  of  the  area  to  be 
affected  will  be  accomplished.  The  survey  will  follow  the  spirit 
and  intent  of  EO  11593,  and  if  appropriate  the  Council's 
procedures  (36  CFR,  part  800)  will  be  followed  in  determining 
the  significances  of  sites,  and  in  reaching  decisions  as  to 
their  disposition.  The  environmental  statement  has  been  changed 
ip  sections  2  and  4  to  reflect  this  information. 

Conment  2 ;  In  addition,  we  support  the  August  5,  1975,  position 
of  the  Missouri  State  Historic  Preservation  Officer  concerning 
protection  of  unknown  underwater  archeological  resources 
that  may  be  affected  by  the  proposed  undertaking. 

Response;  Concur.  In  the  event  underwater  archeological  resources 
are  encountered  during  dredging  operations,  relevant  Information 
will  be  transmitted  to  the  appropriate  state  historical  authorities. 

Conmmnt  3 ;  Until  archeological  resources  in  the  project  area  have 
been  identified  and  the  need  for  further  compliance  with  the  Council 
procedures  has  been  ascertained,  the  Council  cannot  comment  favorably 
with  respect  to  your  environmental  statement. 

Response;  We  feel  that  the  changes  that  have  been  made  in  the 
environmental  statement  regarding  the  inclusion  of  archeological 
survey  and  appropriate  follow-up  articles  in  standard  operation 
and  maintenance  procedures  which  satisfy  laws  concerning  the 
preservation  of  cultural  resources. 
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V.  AMERICAN  FISHERIES  SOCIETY.  MISSOURI  CHAPTER  (Lecter  dated  September  z,  iy/5) 

Coninent  1 :  This  statement  is  relatively  well  written,  although  marred  by 
wordiness  and  redundancies.  It  presents  an  interesting  account  of  the 
historical  development  of  control  works  to  facilitate  navigation  on  this 
portion  of  the  Mississippi  River.  Much  apace  is  taken  up  with  economic  and 
sociological  detail,  apparently  aimed  at  justifying  the  need  for  commercial 
navigation  on  the  river.  Since  the  9-foot  channel  was  authorized  by 
Congress  and  since  this  statement  should  be  concerned  only  with  the  effects 
of  the  project  on  the  environment,  such  justification  seems  superfluous 
and  out  of  place. 

Response:  Comnent  noted.  In  this  operation  and  maintenance  statement 
there  is  not  "much  economic  and  sociological  detail”  nor  is  the  statement 
an  attempt  to  justify  the  9- foot  channel  project  which  is  authorized  by 
Congress . 

Comment  2:  Justification  is  needed  in  other  areas,  however.  Why  is  it 
necessary  to  spend  millions  of  dollars  on  operation  and  maintenance  on 
these  three  navigation  pools  at  this  time?  The  structures  to  be  repaired 
were  installed  to  control  the  free  flowing  river  before  the  locks  and 
dams  were  built  in  the  mld-30's.  It  was  not  deemed  necessary  to  repair 
the  structures  in  the  30-odd  years  between  impoundment  and  1969.  Since 
1969  a  movement  has  been  underway  to  rehabilitate  the  old  dikes  and 
revements  and  an  average  of  $4,577,000  annually  has  been  expended  in  the 
past  five  years.  The  need  for  this  maintenance  work  has  not  been 
adequately  justified. 

Response;  Until  the  creation  of  the  River  Stabilization  Branch, 

SLD,  December  9,  1968,  the  repair  of  revetments  in  Pools  24,  25  and 
26  was  neglected  for  over  30  years.  During  the  time  period  1969-1974 
three  dil;es  and  most  of  the  shoreline  revetments  have  been  repaired. 

This  repair  work  is  considered  a  normal  part  of  operation  and  main¬ 
tenance  procedure  in  securing  a  9- foot  navigation  channel  as  authorized 
by  Congress. 

Comment  3:  Of  the  alternatives  presented,  that  of  ceasing  all  operations 
and  maintenance  appeals  most  to  us.  The  effects  on  the  environment 
would  generally  be  to  the  good.  It  is  unlikely  that  recreational  use 
would  decrease,  rather  it  probably  would  increase  as  the  habitat  returned 
to  a  more  natural  state  and  the  hazards  associated  with  commercial  traffic 
decreased.  We  recognize,  however,  that  this  is  not  a  real  alternative. 

Navigation  is  a  long  established  use  of  the  Mississippi  River,  various 
phases  of  the  navigation  project  has  been  authorized  by  Congress,  so  the 
barges  will  continue  to  run  and  the  dredges  to  dig. 

Response:  Comment  noted. 

Coninent  4:  Dredging  and  the  deposition  of  dredge  spoil,  without  doubt, 
have  the  most  serious  environmental  impacts  of  any  of  the  activities 
covered  by  this  statement.  Some  dredging  apparently  is  necessarv  if  a 
navigable  channel  Is  to  be  maintained.  This  is  one  of  the  most 
®^^®nslve  aspects  of  channel  maitenance  and,  since  large  quantities  of 
sandy  material  have  to  be  moved  considerable  distances,  the  deposition 
of  dredge  spoil  is  also  expensive.  Anything  which  tends  to  increase 
the  distance  the  spoil  must  be  moved , increases  the  cost.  These  simple 
facts,  however,  are  never  clearly  stated  in  the  statement. 


268 


Response:  Disagree.  This  point  was  clearly  stated  in  Section  6.2.1 

Open  Water  Placement,  Selective  Placement. 

Comnent  5:  Several  alternative  methods  of  dredge  spoil  placement  are 
presented  In  Section  6.2  of  the  statement.  One  of  these  is  to  equip 
the  present  dredges  with  additional  facilities  so  that  spoil  can  be 
placed  selectively.  It  is  estimated  that  it  would  cost  $977,000  for 
additional  equipment  and  $432,000  annually  in  additional  operating  costs 
to  increase  the  length  of  the  discharge  pipe  of  the  dredge  "Kennedy" 
from  its  present  850  ft.  to  1,900  ft.  Other  alternatives  cited  possibly 
are  more  costly  since  most  would  require  movement  of  spoil  for  greater 
distances.  No  cost  estimates  are  given,  however,  so  comparisons  can 
not  be  made.  Many  of  the  alternatives  have  desirable  features  which 
might  offset  higher  costs  but  without  cost  estimates  it  is  difficult 
to  make  a  judgement.  Thalweg  placement  (6.2.2)  seems  to  have  mucH  to 
recommend  it  but  cost  estimates  are  missing  and  apparently  more 
research  is  needed  to  acertain  downstream  effects. 

Response:  Comments  noted.  Additional  cost  data  has  been  added  on 
pag3  208.  Thalweg  placement  research  is  in  the  math  model  stage  and 
no  decision  has  been  made  to  pursue  further  studies  of  this  alternative. 

Comnen-  6:  It  seem-s  to  be  implied  in  Section  6.3  that  fluctuations  in 
pool  water  levels  could  make  unnecessary  much  of  the  dredging  now  being 
dot^e.  This  alternative  is  not  adequately  explored,  possibly  because 
of  limitations  imposed  by  the  "Anti -Drawdown  Law".  Of  course,  pool 
level  fluctuations  have  far  reaching  effects,  not  only  in  the  river  but  in 
the  neighboring  flood  plain  and  all  of  these  need  to  be  taken  into 
account.  It  is  not  possible,  however,  to  evaluate  the  alternative  from  the 
meager  information  provided. 

Res-onse:  The  Draft  Statement,  Section  6.3,  does  not  imply  that  pool 
water  levels  could  effect  dredging.  The  notation  of  the  "Anti -Drawdown 
Law"  in  the  Draft  was  in  error  and  has  been  revised  for  the  Final 
S  tatement . 

Comment  7 :  The  alternative  section  (6)  of  this  statement  is  unsatisfactory. 
At  least  one  alternative  presented  i.s  not  really  an  alternative.  Use  of 
the  Mississippi  River  for  commercial  transportation  and  maintenance  of  a 
navigation  channel  by  the  Corps  of  Engineers  are  long  established 
practices  and  not  likely  to  be  changed.  Therefore,  abandonment  of  all 
maintenance  and  operational  work  is  not  a  real  alternative.  As  has  been 
pointed  out,  it  is  impossible  to  evaluate  alternatives  unless  estimates 
of  their  cost  and  full  research  into  their  effects  are  presented.  This 
has  not  been  done.  We  recommend  that  this  section  be  rewritten  to 
present  real  alternatives  in  such  a  manner  that  realistic  judgements 
among  them  can  be  made. 

Response:  The  alternatives  to  the  Action,  Section  6,  portion  of  the 
Statement  addresses  those  alternatives  which  seem  most  practical  at  this 
time.  The  Statement  of  Findings  addresses  those  alternatives  which  in 
the  opinion  of  the  Corps  are  feasible  and  warrant  further  study. 
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Comment  8:  The  statement  deals  with  spills  of  deleterious  substances 
(petroleum  products,  toxic  chemicals,  etc.)  in  a  very  superficial  way. 

Spills  are  a  very  real  hazard  of  modern  freight  hualing  and  they  can  be 
especially  damaging  when  they  occur  on  a  waterway.  For  these  reasons 
the  subject  should  be  thouroughly  treated  in  an  • nvironmental  impact 
statement.  The  type,  frequency,  magnitude,  and  environmental  damage 
of  past  spills  should  be  enumerated.  Accidental  spills  probably  can  not 
be  prevented  on  a  stream  used  for  commercial  navigation  but  resulting 
damages  can  be  greatly  reduced  if  proper  measures  are  taken  to  prevent 
occurrence  and  effective  methods  are  used  to  contain  and  clean  up  those 
that  do  occur.  The  statement  should  present  a  review  of  precautionary 
measures  in  effect  to  prevent  spills  when  loading  and  unloading 
deleterious  substances  at  each  port  and  of  plans  to  contain  and  clean 
up  spills  in  each  reach  of  the  river,  including  responsible  agencies, 
and  equipment  and  personnel  available  for  the  purpose. 

It  is  well  known  that  a  large  number  of  the  spills  which  occur 
on  a  navigable  stream  such  as  the  Mississippi  River  are  deliberate  dumpings 
of  unwanted  cargo.  This  may  be  done  to  lighten  a  grounded  barge,  to 
rid  barge-,  of  residues  of  the  last  cargo  in  preparation  for  the  new,  or 
any  number  of  reasons.  The  statement  passes  over  these  lightly  with  the 
comnent  that  they  are  illegal.  This  is  true,  of  course,  but  they  occur 
because  the  stream  is  used  for  navigation  and  because  many  of  the  barge 
operators  choose  to  flout  regulations.  The  fact  that  the  spills  are  the 
result  of  illegal  activity  does  not  lessen  the  damage  done  to  the 
environmert.  This  statement  would  be  much  more  palatable  to  environmentalists 
if  it  contained  some  indication  that  the  commercial  barge  lines  were 
making  a  serious  attept  to  police  themselves  to  prevent  this  type  of 
Illegal  activity. 

Response:  The  Coast  Guard  has  rules  and  regulations  pertaining  to  spills 
on  the  rivers  and  is  responsible  for  enforcing  accidental  and  other  spills. 

The  Environmental  Protection  Agency  has  set  water  quality  standards  for 
deleterious  substances.  The  Corps  cooperates  with  these  agencies  and 
other  state  and  local  agencies  as  to  the  water  quality  of  the  rivers. 
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MIGRATORY  WATERFOWL  HUNTERS,  INC.  (Letter  dated  August  29,  1975) 


Conment  1 :  Summary  Sheet :  Should  be  rewritten  to  include  the  direct 
effect  which  is  allowed  by  the  9-foot  Channel  Project,  namely  barge  traffi-: 
and  its  effect  on  the  Mississippi  and  Illinois  Rivers. 

Response:  The  impact  of  barge  traffic  upon  the  river  system  was  not 
addressed  in  this  statement.  In  the  Environmental  statement:  Locks 
and  Dam  No.  26  (Replacement),  Supplement,  the  physical/biological 
impact  of  turbidity,  resuspension  of  sediments  and  shoreline  wave 
wash  due  to  barges  was  discussed. 

Comment  2 :  1.2  This  part  should  contain  brief  material  which  accurate¬ 

ly  conveys  the  social,  cultural  and  environmental  conditions  of  the 
region  and  their  changes  as  the  river  was  developed  for  navigation 
purposes . 

Response :  These  items  were  adequately  discussed  in  part  2,  Existing 
En’ironmental  Setting  and  part  4,  Impact  of  the  Action  on  the 
Environment . 

Comment  3 :  1.5.1  We  are  of  the  opinion  that  the  extent  to  which  tows 

have  presently  experienced  delays  at  Lock  &  Dam  26  is  more  a  function 
of  the  nature  of  the  commodities  being  shipped  rather  than  deficiencies 
in  the  structures. 

Replacement  of  Lock  &  Dam  26  will  have  an  effect  far  greater  than 
reduced  maintenance  cost  and  reduced  locking  delays.  It  will  effect 
the  other  two  dams  and  the  Illinois  River  portion  of  Pool  26. 

Response:  Not  relevant  to  this  document;  refer  to  environment  state¬ 
ments  concerning  replacement  L&O  26. 

Comment  4;  2.2.2.6a  The  values  stated  for  consumption  and  nonconsump¬ 

tive  economic  importance  of  wildlife  is  misleading.  The  economic  values 
asserted  for  consvimptive  uses  have  been  developed  from  data  that  is 
mainly  objective  in  nature,  while  the  data  for  nonconsumptive  uses  was 
highly  subjective.  It  is  a  comparison  of  apples  and  oranges  and  should 
be  clearly  labeled  as  such  in  the  text  where  it  appears. 

Response:  The  source  of  the  data  used  to  evaluate  nonconsumptive 
economic  importance  of  wildlife  is  given.  It  is  acknowledged  that 
little  data  is  available  to  evaluate  this  aspect  of  wildlife  values, 
but  the  data  used  is  not  believed  to  be  misleading. 
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CoBPent  5;  4. 1.1, 3  Table  4-10  appears  to  show  an  increasing  flood 

stage  and  frequency  since  the  9'  Channel  Project  was  implenented . 

No  explanation  is  given  in  the  text. 


Response;  The  text  states  in  Section  4. 1.1. 4,  Effect  on  Discharges 
and  Stages:  "Analysis  of  Tables  4-10  and  4-11  indicates  that  the 
flood  stage-versus-discharge  relation  at  Hannibal  has  not  changed 
appreciably  during  the  period  of  record." 


Comment  6;  4. 1.4. 4  Bcurges  have  been  trapped  or  held  in  Pool  26 

with  extremely  hazardous  material  during  winter  months  by  ice  and 
thus  subjected  the  residents  to  risk  that  they  would  not  otherwise 
be  subjected  to. 

Response;  Comment  noted. 


Comment  7;  4. 2. 2. 2  There  is  no  indication  that  impacts  upon  migra¬ 

ting  waterfowl  and  other  birds  of  the  Mississippi  Flyway,  in  which  the 
dams  are  centered,  was  studied.  Knowledge  relating  to  timing  of 
dredging  operations  and  its  short  term  effect  on  waterfowl  habitat 
for  the  Spring  and  Fall  migrations,  as  well  as  long  term  effects, 
should  be  itx:luded. 

Response;  Concur.  A  paragraph  on  this  subject  has  been  added 
to  the  Final  statement  In  Section  4. 2. 2. 2  b. 


Comment  8;  4.2.2.2c  An  appendix  should  be  added  which  gives  jus¬ 

tification  to  the  conclusions  that  Federal  and  State  regulations 
"greatly  reduce  the  amount  of  waste  entering  the  waterways"  from 

barges . 

Response ;  No  such  data  is  available,  it  must  be  assumed  that  the 
programs  of  the  Coast  Guard  and  the  Envirorunental  Protection 
Agency  are  effective.  Section  4.2.2.2c  has  been  changed  in  the 
Final  Statement. 
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Comnent  9:  The  term  "indiscriminate  hunting"  should  be  removed. 

Since  the  authorization  of  the  9*  Channel  Project,  no  form  of  hunting 
has  materially  contributed  to  the  reduction  of  threatened,  rare  or 
endangered  species.  In  addition,  since  the  authorization  of  the 
9'  Channel  Project,  the  adjacent  states  have  regulated  hunting  so 
that  such  hunting  (if  it  v.’ere  to  have  existed)  must  have  been 
illegal  rather  than  indiscriminate. 

A  differentiation  should  be  made  in  the  text  between  those  species 
which  are  rare  in  nature  and  those  that  are  rare  in  the  project 
area  but  occur  elsewhere  in  abunda.nce.  Barge  travel  has  been  ob¬ 
served  to  directly  affect  the  canvasbac)c  duck  that  regularly  winters 
over  in  Pool  2b. 

Response;  T)\e  term  "illegal"  has  been  added.  Species  have  been 
endangered  by  indiscriminate  hunting  before  tlie  advent  of  laws 
protecting  these  species  (some  of  the  game  laws  applying  to 
e  iangered  species  were  enacted  since  the  construction  of  the 
9-root  channel).  It  is  true  that  any  hunting  of  an  officially  listed 
endangered  species  is  illegal. 

The  species  that  are  considered  to  be  threatened,  rare  or  endangered 
by  the  States  and  by  che  federal  government  are  distinguished  in 
\ppendlx  C,  Table  46.  A  paragraph  has  also  been  added  to  Section 
4.2.3  describing  the  impacts  to  those  federally  listed  species. 

The  effects  of  barge  traffic  on  waterfowl  is  not  well  known. 

However,  a  statement  to  this  effect  will  be  added  to  the  Final  statement 
in  Section  4.2.2.  c. 


ConnjentlO;  4.3  The  project  has  decreased  the  aesthetic  appeal  in 
some  of  the  project  areas  by  facilitating  the  beaching  and  tieing 
up  of  barges  and  the  operation  of  barge  terminals. 

ResDonse:  Comment  noted. 


Comment  11;  4.3.2b  The  regional  economy  is  also  affected  by  the 

recreational  uses  of  the  9’  Channel  and  the  expenditures  for  personnel 
and  equipment  by  the  Corps  of  Engineers. 

Response;  Comment  noted. 


Comment  12;  4.4c  One  impact  is  clear.  As  a  result  of  the  9' 

Channel  Project,  large  land  holdings  have  been  set  aside  to  the  benefit 
of  wildlife  and  public  recreation.  It  is  not  likely  that  these 
holdings  would  have  occured  otherwise.  Funds  of  other  Federal  and 
State  agencies  that  might  have  been  required  for  acquisition  purposes 
to  meet  the  recreational  needs  of  the  area  have  been  freed  for  use 
on  other  projects  or  areas. 
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Response;  Concur . 


Comaent  13;  4.5  This  section  should  be  rewritten  to  at  least  contain 

by  reference  the  data  presented  in  other  portions  of  the  Draft  E.S. 
in  addition  to  fishing.  The  adverse  impacts  on  recreation  on  Upper 
Mississippi  and  Lower  Illinois  Rivers  will  result  in  a  shift  of  demands 
and  costs  to  State  agencies  and  the  private  sector  which  they  mav 
not  be  able,  or  prepared,  to  meet. 

Response ;  The  statement  should  not  be  redundant  by  presenting  the 
same  data  in  several  places. 


Comment  14;  6.2  We  support  the  continued  operation  of  these  Locks 

and  Dams.  Greater  emphasis  must  be  given  to  the  solutions  or 
reparations  made  for  the  adverse  impacts.  We  are  aware  of  legal, 
traditional  and  institutional  constraints  which  have  in  the  past 
affected  the  St.  Louis  District's  ability  to  recognize  and 
define  problems  in  other  than  navigational  interest  terms. 

Response;  Comment  noted . 


Comment  15;  It  is  highly  unlikely  that  any  single  alternative  listed 
in  this  section  would,  by  itself,  be  the  solution  to  the  adverse  impacts 
associated  with  the  project.  Section  6.2.6  is  the  most  desirable. 

As  a  practical  matter,  a  combination  of  selective  Placement  options 
guided  by  the  principle  of  least  environmental  damage,  improvement 
of  recreational  opportunity  and  greatly  reduced  empfiasis  on  the  cost 
of  moving  dredged  materials  would  be  an  acceptable  option.  Ongoing 
studies  should  be  made  to  identify  areas  where  siltation,  natural 
and  that  resulting  from  dredging  activities,  have  occured  which  have 
dysfunctional  effects  on  recreational  uses  such  as  waterfowl  habitat 
and  hunting  and  corrective  measures  taken.  This  should  be  a  regular 
function  as  part  of  the  operation  and  maintenance. 

Response;  Comment  noted.  The  reviewer  should  refer  to  the  Statement 
of  Findings  for  the  St.  Louis  District's  official  position  on 
future  studies. 


Comment  16;  6.3.1  A  study  should  be  made  of  the  effects  of  the  "Anti- 
Drawdown  Law"  and  the  desirability  of  changes  in  that  law  so  that  the 
benefits  of  water  level  management  may  be  gained  for  wildlife. 

Response ;  The  discussion  of  the  Anti-Drawdown  Law  was  in  error  in  the 
Draft  Statement  and  has  been  omitted  in  the  pinal  Statement. 
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X.  -  SIERRA  CLUB  -  PIASA  PALISADES  GROUP  (Letter  dated  AuKust  28.  1975) 


Conmient  1 :  Citizen  Interest.  For  several  years  now  there  has  been  a  growing 
citizen  interest  in  the  poor  treatment  that  has  been  afforded  our  nations' 
big  rivers.  The  Upper  Mississippi  River  is  truly  the  most  significant 
natural  resource  in  the  Midwest,  yet  because  of  inadequate  long  range  plan¬ 
ning  and  the  pressures  of  special  interest  groups,  the  quality  of  the  Upper 

Mississippi  River  and  the  tributary  Illinois  River  has  grown  over  the  years 

progressively  worse. 

For  151  years  the  prime  use  of  the  rivers  have  been  for  navigational  pur¬ 
poses  and  countless  millions  of  governmental  dollars  have  been  pumped  into 
"development"  works  designed  to  promote  and  facilitate  navigation.  No  one 
who  has  read  this  Draft  EIS  would  disagree  that  although  there  have  been  pro¬ 
fits  made  by  some  as  a  result  of  the  many  navigational  works,  there  has  also 
been  severe  envirormental  damage  as  a  consequence. 

It  is  with  relief  that  we  arrive  at  this  point  in  time  where  some  consider¬ 
ation  is  ’.Iso  to  be  given  to  our  natural  environment.  River  corridors  pro¬ 

vide  the  only  natural  habitat  remaining  in  our  heavily  populated,  indus¬ 
trialized  and  intensively  farmed  midwest  area  and  the  Sierra  Club  is 
determined  to  see  that  other  uses  of  the  river  are  given  equal  consideration. 

Response •  Comment  noted. 

Comment  2 :  As  has  been  pointed  out  separately  in  the  Sierra  Club  comments 
on  O&M  of  the  Middle  Mississippi  River,  Congress  created  the  NEPA  Act  to 
"reverse  what  seems  to  be  a  clear  and  intensifying  trend  toward  environmental 
degradation,"  and  they  were  particularly  concerned  about  the  impact  on 
the  environment  by  federal  agencies  which  were  by  prior  acts  of  Congress, 

. ilopment-oriented";  that  is,  agencies  which  had  developed  over  the 
y  ar.j  institutional  policies  which  promoted  economic  development  and  new 
generations  of  technology  without  regard  to  their  future  effects 
on  the  environment. 

T'.ie  Sierra  Club  regrets  that  it  took  the  St.  Louis  District  more  than  five 
7^3-9  to  institute  environmental  studies  as  required  by  law  on  the  issue  of 
operation  and  maintenance  of  the  navigational  channel.  Instead  of  devoting 
manpower  to  initiating  environmental  studies  on  the  Upper  and  Middle 
Mississippi  Rivers,  major  efforts  were  instead  directed  toward  engineering 
studies  in  anticipation  of  construction  of  a  new  dam  to  replace  L&D 
26,  reconstructing  and  "improving"  dikes  and  revetments  in  the  Upper  Miss¬ 
issippi  River  reach,  coordination  with  the  Kansas  City  District  on  planning 
for  the  ill-advised  Unit  L-15  Levee  Proposal,  and  so  forth  -  the  very  reasons 
that  NEPA  was  created  by  Congress.  Other  Corps  districts  in  the  midwest  have 
had  EIS  studies  under  way  for  several  years  on  O&M  of  the  navigational  channel. 

Respcnse :  The  environmental  studies  for  the  Operation  and  Maintenance 

Environment  Statements  were  initiated  in  1971;  they  have  and  will  continue 
as  is  addressed  in  the  Statement  of  Findings.  An  expenditure  of  over  a 
million  dollars  (see  Preface  for  a  listing  of  studies)  cannot  be  considered 
.  minimal . 
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Conmient  3:  General  Impressions .  Given  that  the  SLD  has  been  so  reluctant 
to  begin  environmental  studies,  favoring  instead  the  continuation  of 
engineering  projects,  it  is  not  surprising  to  find  that  the  general  (ones 
of  the  EIS  is  merely  an  extension  of  previous  commitments  that  are  nav¬ 
igation-oriented.  Many  of  the  statement  are  openly  defensive  of  the 
historical  alliance  between  the  Corps  and  the  navigation  Interests. 

Some  of  the  supportive  data  is  presented  in  a  scattered  and  inconsistant 
manner . 

Response :  Comment  noted.  The  Draft  Statement  is  an  honest  attempt 

by  the  St.  Louis  District  to  fully  address  the  impacts  of  the  Operation  and 
Maintenance  procedure.  It  is  quite  possible  for  a  single  reader  to  miss 
major  points  of  supportive  data  assembled  by  an  interdisciplinary  team 
of  experts. 

Comment  4 :  The  overriding  deficiency  in  the  DEIS  is  the  fact  that  it  con¬ 
siders  navigation  at  a  static  level  only  for  future  years  and  fails  to 
take  into  consideration  the  dynamic  technology  of  the  barge  industry,  the 
many  proposals  for  increasing  navigational  development,  and  current  projects 
now  under  way  which  promise  to  explode  barge  traffic  four-fold  without 
attempting  to  ameliorate  subsequent  environmental  damage  or  to  provide 
mitigation.  Although  this  DEIS  briefly  addresses  the  advancing  technology 
and  s.'^veral  of  the  development  proposals  and  projects  are  discussed,  all 
subsequent  examination  and  discussion  are  based  upon  the  premise  that  increased 
navigation  technologies  and  quadrupled  traffic  would  have  no  effect  on  present 
O&M  practices. 

Response :  The  Lock  and  Dam  26  (Replacement)  Supplement  to  the  Final 

Environmental  Statement  illustrates  that  a  twenty-five  percent  traffic 
increase  would  occur  with  the  replacement  of  L&D  26  rather  than  the 
four  fold  increase  which  you  adhere  to. 

Comment  5 :  1.  Twelve-Foot  Channel.  Foremost  among  concerns  by  citizens  and 

other  agencies  of  government  is  the  much-feared  Twelve-foot  Channel  Proposal. 
One  9-line  paragraph  within  the  two  inch  thick  DEIS  addresses  -  and 
promptly  dismisses  -  the  proposal.  The  Phase  1  Report  -  Twelve  Foot  Channel 
Proposal  concluded  that  at  this  time  the  Upper  Mississippi  River  above 
Grafton  was  economically  unfeasible  for  futher  study,  but  that  the  Miss¬ 
issippi  River  above  Cairo,  thence  the  Illinois  River  above  Grafton  to 
Lake  Mchlgan  justified  additional  examination.  Not  only  would  the  project 
cause  severe  initial  environmental  damage  to  implement,  it  would  drastically 
affect  operation  and  maintenance  practices  and  would  multiply  all  of  the 
environmental  woes  categorized  in  the  DEIS.  Furthermore,  it  must  be  pointed 
out  that  Congress  has  not  de-authorized  the  Phase  1  Study  as  regards  the 
Upper  Mississippi  River  above  Grafton.  Should  economic  situations  change  and 
should  other  Corps  projects  (such  as  the  Duplicate  Locks  Project  on  the 
Illinois  River  and  L&D  26  Replacement,  for  instance)  become  reality,  it  would 
be  a  simple  matter  for  the  Corps  to  reactivate  the  Twelve  Foot  Channel  Studv 
again  to  include  the  Upper  Mississippi  River  above  Grafton. 

It  should  be  pointed  out  to  the  SLD  that  nearly  100  miles  of  river  pre¬ 
sently  considered  for  the  12-Foot  channel  falls  within  the  area  studied 
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in  this  O&M  DLIS;  I'ighty  miles  of  illinois  Kiver  anf|  sixteen  inil-.s  of 
Mississippi  River.  PurtherTnon- ,  ii  h.ns  been  .learlv  shown  that  the 
design  of  both  the  I.&D  26  repl  nemeni  and  the  fniplioate  l.ocks  Proiect  on  tr.. 
Illinois  have  been  engineered  to  12-foot  channel  specifications  paving 
the  way  for  future  system  expansion  plans.  To  summarily  dismiss 
further  discussion  on  this  project  as  it  would  affect  fiiture  O&M  is 
unrealistic . 

Respopse:  The  purpose  of  this  environmental  statement  Is  to  address 
the  operation  and  maintenance  of  a  9-foot  navigation  project.  The 
system-wide  and  local  impacts  which  are  directly  attributable  to  other 
projects,  such  as  to  a  12-foot  channel  project,  are  properly  addressed 
during  the  time  in  which  these  projects  require  an  environmental  assessment. 

Comment  6 :  Totally  missing  in  the  DKIS  is  any  mention  of  an  aztivr 
Corps  proposal  the  Year-Round  Mnvigacion  Proposal.  Perhaps  the 
SLD  has  forgotten  that  the  Phase  '  Report  his  been  available  for  s..-.,- 
time  and  in  fact,  public  liearings  wi-r.-  liel-.l  in  the  Spring  of 
1974  at  Rock  Island  and  Quincy,  Illimiis  on  the  issue.  Virtually 
all  of  the  'Navigation  Pool  24,  25  and  26  falls  within  the  study 
area  of  this  proposal  and  adoption  of  this  plan  would  greatly 
affect  O&M  of  the  Upper  Mississippi  and  Illinois  Rivers. 

O&M  expenses  would  increase,  increased  dredging  would  become  necessarv’. 
adverse  i;nvironmental  damage  would  result  and  navigation  itself  would 
again  increase.  Perhaps  it  is  appropriate  to  quote  from  the  Phase  1 
Report,  Mississippi  River  Year-Round  Navigation:  "...continuous  navi¬ 
gation  activities  would  definately  increase  turbidity.  It  is  con¬ 
ceivable  that  such  increased  turbidity  could  alter  the  physical  and 
chemical  composition  of  water  under  the  ice.  This  factor  may 
represent  the  greatest  detrimental  effect.’’ 

If  increased  turbidity  was  possibly  the  greatest  concern  en¬ 
vironmentally,  the  greatest  concern  to  the  SLD  in  terms  of  O&M 
would  be  how  to  keep  the  channel  open.  Channel  bubblers  to  raise 
the  warmer  water  to  the  surface,  ice  breaker  cutter  ships,  hot 
water  lines  in  the  locks,  propane-fired  "cannons"  to  break  the 
ice,  and  specially  designed  heating  rods  to  keep  the  ice  from 
freezing  solid  were  some  of  the  proposed  technological  solutions 
to  the  problem. 

The  Sierra  Club  regards  the  omission  of  this  damaging  active  proposal 
from  the  DEIS  as  totally  unwarranted. 

Response:  A  discussion  of  the  status  of  the  year  round  navigation 
proposal  has  been  added  to  this  final  environmental  statement.  The 
reviewer  is  referred  to  Part  1.5.3,  page  23a. 

Comment  7:  In  the  same  vein  as  the  proceeding  discussion,  it  shoulc 
be  pointed  out  to  the  SLD  the  omission  from  the  DEIS  of  any  discus¬ 
sion  on  the  Duplicate  Locks  Project  ,->n  the  Illinois  River.  This 
authorized,  but  unfunded  project  would  have  extensive  impact  upon 
O&M  of  the  channel  within  Navigation  Pools  24,  25  and  26.  It  is 
puzzeling  that  no  mention  of  this  m.ijor  authorized  project  was  made 
in  the  DEIS.  The  intended  purpos.-  of  the  Duplicate  Locks  Project  on 
the  Illinois  River  is  to  encourage  expande<i  navigational  use  cf  this 


277 


waterway  in  annual  tonnage.  The  means  of  increasing  tonnage  is  to  deepen 
the  locks  for  deeper  draft  barges  and  to  provide  longer  locks  to  permit 
longer  tows  and  decrease  locking  time. 

Attendant  with  the  increased  barge  traffic  resulting  from  development 
of  the  Duplicate  Locks  Project  are  the  consequences  of  further  de¬ 
gradation  of  the  riverine  environment;  increased  commercial  ir.ation 
and  industrialization  of  the  flood  plain,  water  .and  air  pollution, 
dredging  complications,  rovetnuuil  and  dike  cons  i  met  ion ,  wave 
wash.  Increasing  turbiilitv,  iiurea.sed  incidence;:  of  spill.-:  and 
collisions  -  the  wlioK-  gamut  uf  guaranteeil  consequences  of  concern 
by  citizens  and  governmental  agencies  dedicated  to  protection  of  the 
rivers  from  environmental  degradation. 

Response:  The  projects  which  are  discussed  as  related  projects  in 
Part  1  of  this  environmental  statement  have  been  limited  to  chose  which 
include  Pools  24,  25,  and  26  as  part  of  their  project  boundaries. 
discussion  of  the  system-wide  and  Local  impacts  which  are  directly  attrib¬ 
utable  to  other  projects  outside  of  this  statement's  project  area  are 
properly  addressed  during  the  time  in  which  these  projects  require  an 
environmental  assessment. 

Comment  8:  Locks  and  Dam  26  (Replacement)  Proposal .  This  active 
/roposal  by  Che  Corps  is  not  an  authorized  project  but  has  been 
nriefly  discussed  in  the  O&M  DKIS.  Tlie  discussion  allocated  to  thi.s 
roposal  in  the  DEIS,  however,  is  grossly  inadequate  considering  the 
major  impact  that  this  project  would  have  on  future  operation  and 
maintenance  of  the  navigational  channel.  Once  again,  this  exhibits 
the  fact  that  the  Corps  has  considered  the  O&M  of  Navigation  Pools 
24.  25  and  26  from  a  historical,  or  "looking  backwards"  viewpoint 
.'a.b.er  chan  a  forward  outlook  which  is  plagued  with  a  host  of  govern¬ 
mental  subsidized  projects  intended  to  benefit  one  special  interest 
group. 

Numerous  Corps  documents  and  trade  publications  of  the  navigation  in¬ 
dustry  have  made  it  clear  that  the  purpose  of  replacing  L&D  26  is  to 
provide  increased  depth  for  the  channel  so  that  a  12-foot  channel 
would  be  effected.  Design  Memorandums  for  L&D  26  indicate  a  sill 
depth  being  designed  into  the  proposed  structure  of  18  feet. 

"A  12-fooC  channel  project  must  have  a  minimum  depth  of  15 
feet  over  lock  sills  to  provide  adequate  vessel  clearance 
for  efficiency  and  safety  of  operations."  1 

The  effects  of  deeper  draft  barges,  increased  barge  technology  (includ¬ 
ing  recent  10,000-plus  horsepower  tugs),  quadruples  traffic,  year-round 
navigation,  and  general  governmental  subsidized  growth  patterns 
which  detrimentally  affect  existing  land  uses  has  been  hurriedly 
glossed  over  in  this  evaluation  of  O&M  environmental  impact. 

Response:  The  purpose  of  this  Environmental  Statement  is  to  address 

the  Operation  and  Maintenance  of  tlie  4-foot  navigation  channel. 

The  system-wide  and  local  Impacts  of  Lock  and  Dam  26  (Replacement) 
are  discussed  thoroughly  in  the  Final  Envi ronmont.al  Statement  and 

Draft  Supplement  on  that  topic.  Again,  it  should  be  mentioned  that 
the  L&D  26  project  is  expressively  designed  for  9-foot  navigation 
purposes . 
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Comment  9:  Lake  Michigan  Water  Diversion.  Yet  another  itnpen^^ng 
proposal  which  would  have  adverse  environmental  consequences  within 
Navigation  Pool  26  is  the  current  study  to  divert  additional  waters 
from  Lake  Michigan  through  the  Chicago  Sanitary  and  Ship  Canal  and 
subsequently  into  the  Des  Plains  and  Illinois  Rivers.  The  proposal 
would  increase  the  present  3,200  cubic  feet  per  second  of  water 
that  is  artificially  discharged  into  the  Chicago  River  to  be 
Increased  to  10,000  cubic  feet  per  second.  No  mention  of  tliis  pos¬ 
sible  project  was  examined  in  tSie  ORIS  contrary  to  NEPA  regulations 
which  require  consideration  of  related  project  works.  Permanently  in¬ 
creasing  the  rate  and  volume  of  flow  may  have  major  impact  on 
environmental  aspects. 

Response :  See  response  to  Comment  7. 


Comment  10:  Summary  of  Deficiencies  Relating  to  Future  Project  Wo rks . 
Five  projects  described  above  are  either  inadequately  dealt  with  or 
are  totally  omitted  from  discussion  in  the  DEIS  contrary  to  NEP.A  regu¬ 
lations.  Each  of  the  above  have  major  impacts  on  O&M  of  Navigation 
Pools  24,  25  and  26  if  they  are  carried  out.  Each  of  the  above 
proposed  projects  will  lead  to  increased  degradation  of  natural  re¬ 
sources  within  the  Mississippi  and  Illinois  Rivers  -  both  in  the 
study  area  and  throughout  the  entire  system,  if  implemented.  As  in 
previous  Corps  documents  and  project  proposals,  this  DEIS  attempts 
to  isolate  the  immediate  study  area  or  specific  project  as  a  singular 
development  having  no  association  with  other  reaches  of  the  river  or 
with  other  proposed  public  works  and  management  projects. 

Several  legal  injunctions  have  been  recently  entered  against  Corps 
projects  because  there  had  been  a  reluctance  to  evaluate  entire  river 
systems  as  a  whole  rather  than  evaluating  each  engineering  works  or 
management  plan  as  a  separate  and  isolated  impact.  It  should  be 
painfully  clear  to  the  SLD  by  now  that  engineering  projects  and  O&M 
programs  must  be  evaluated  as  a  system  whole. 


Retipooee:  See  responses  to  Comments  5-9. 

Comment  II:  Specific  Deficiencies.  There  are  a  number  of  areas 
within  the  DEIS  that  are  incorrect  and  while  we  believe  there  is 
no  deltherate  attempt  at  misrepresentation,  they  are  indii:ators 
that  additional  studies  should  be  continued  so  that  the  public  and 
other  governnental  agencies  have  all  of  the  correct  facts. 


279 


IP 


1.  Par.  1.3. 1.1  Navigation  Pool  24.  Page  7. 

DEIS :  "Three  state  parks  and  recreation  leases  have  been  granted 
to  the  State  of  Illinois." 

Comment :  There  no  lands  within  the  Navigation  Pool  24  area  of 

Illinois  designated  as  state  parks. 

Response :  There  appears  to  be  a  misunderstanding  on  the  part  of  the 

reader  as  to  the  intent  of  the  terminology  used  in  the  Draft  State¬ 
ment.  The  areas  refered  to  are  river  access  areas  designated  as 
park  and  recreation  leases  granted  to  the  State  of  Illinois.  They 
are  not  state  parks  nor  was  it  the  writers  intent  to  represent 
them  as  such.  The  final  Statement  has  been  altered  to  read  ac¬ 
cordingly  . 

Comment  13 :  2.  Par.  1.3. 1.2  IJavigation  Pool  25.  Page  9. 

DEIS:  "In  addition,  there  are  four  state  park  and  recreation 

leases  -  Titus  Hollow  and  Red's  Landing  in  Illinois,..." 

Comment :  There  are  no  lands  within  the  Navigation  Pool  25  area 
in  Illinois  designated  as  state  parks. 

Response :  See  Response  11. 

Comment  13;  3.  Par.  1. 3.3.3  Navigation  Pool  26.  Page  13. 

DEIS :  "There  are  numerous  private  marinas  as  well  as  eleven 
state  p  rk  and  recreation  leases;  ten  in  Illinois  and 
one  in  ..issouri." 

Comment :  There  is  only  one  area  within  Navigation  Pool  26  area 
designated  as  a  state  park  -  Pere  Marquette  State  Park  in  Illinois. 

Response :  This  is  an  accurate  observation.  See  Response  11. 

Comment  14 ;  4.  Par.  1.3.4  Maintenance  Dredging.  Page  17. 

DEIS :  "To  maintain  a  minimum  9-foot  navigation  channel,  dredge 
cuts  are  usually  made  to  a  depth  of  9-feet  below  the 
minimum  pool  elevation.  A  two  foot  over-depth  is  made 
to  provide  for  any  subsequent  siltation; . . .  In  Edition, 
proper  clearance  must  be  maintained  between  the  bottom  of 
the  tow  and  the  channel  bed  to  prevent  excessive  drag 
forces  and  possible  groundings." 

Comment :  No  reference  is  made  as  to  what  the  additional  "proper 
clearance"  requirements  are.  Are  the  proper  clearance  requirements 
one  foot  or  more?  Corps  reports  on  the  Year-Round  Navigation 
Proposal  and  EIS  reports  on  the  L&D  26  replacement  contend  that 
a  9-foot  build-up  of  ice  on  the  bottom  of  barges  in  the  winter 
is  commonplace.  Does  occurance,  if  factual,  justify  an  additional 
dredge  cut  of  9  feet  to  provide  for  "proper  clearance"? 
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Response :  Ice  build  up  on  the  bottom  of  barges  does  not 

predicate  additional  dredge  cuts  beyond  the  authorized  9-foot 
navigation  channel  plus  a  two  foot  over-depth. 

Comment  15:  5.  Par.  2.1.2  Ri  ver  Clianne  1  Con  f  Igiira  t  ions  .  Page  45. 

DEIS :  "For  example,  a  portion  of  the  Mississippi.  River  floodplain 

along  the  left  bank  .'ppoite  Hardin,  Illinois...." 

Comment :  Hardin,  Illinois  lies  between  mile  20  and  mile  25  on 

the  Illinois  River  -  not  the  Mississippi  River. 

Response :  The  statement  in  question  is  perfectly  correct  ,  If  the 
reader  had  continued  through  that  entire  paragraph,  he  would  have 
noted  reference  made  to  Gilead  Island  which  lies  due  west  of  Hardin, 
Illinois  across  the  entire  width  of  Calhoun  County  on  the  left  bank 
of  the  Mississippi  River.  This  area  is  easily  located  on  the  Corps 
of  Engineers  Navigation  Chart  44  approximate  River  Mile  250.5. 

Comment  16:  6.  Par.  2.4.2  General  Patterns  of  Land  Use .  Page  140. 

DEIS :  "(Navigation)  Pool  26  begins  at  Alton,  Illinois,  and  stretches 

in  a  due  north  direction  to  Winfield,  Missouri." 

Comment :  For  the  benefit  of  the  engineers  from  the  St.  Louis 
District,  the  Mississippi  River  flows  from  west  to  east  in  this 
portion  of  the  study  area.  Winfield,  Missouri  is  almost  due  west 
of  Alton,  Illinois. 

Response:  Comment  noted.  Thank  you  for  pointing  us  in  the  right 
direction.  Text  has  been  changed  to  read  accordingly. 

Comment  17 :  7.  Figure  4.5  Recurring  Dredge  Cuts .  Page  171. 

Discrepancies  exist  in  the  data  offered  in  Figure  4.5  and  in 
Plate  9-A.  Figure  4.5,  for  instance,  indicates  that  there  was  dredging 
necessary  at  mile  208  (off  Plasa  Island  on  six  occurances  between 
1964  and  1974.)  Plate  9-A,  however,  indicates  that  there  has  been  no 
dredging  at  all  at  this  location  between  1969  and  1974. 

Assuming  only  one  dredging  is  necessary  per  year,  this  means  that 
according  to  Fig.  4.5  data,  there  were  one-half  million  cubic  yards  of 
material  removed  from  the  channel  and  spoiled  on  or  near  Piasa  Island 
for  five  consecutive  years  -  1964-1968.  Furthermore,  the  data  shows 
that  the  dredge  Kennedy  had  to  return  to  mile  208  for  a  second  time 
during  one  year  of  the  1964-1968  period  and  perform  additional  dredging  - 
this  time  removing  one-quarter  of  a  million  cubic  yards  of  the  material. 

Data  supplied  by  the  Corps  in  Plate  9-A  shows  that  during  the  next 
six  years  it  was  not  necessary  to  visit  the  site  at  all.  Tills  suggests 
to  the  reader  of  the  DEIS  several  possibilities: 
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1.  The  data  shown  in  Figure  4.5  i.s  in  error,  or 

2.  The  data  shown  in  Plate  9-A  is  in  error,  or 

3.  Both  Figure  4.5  and  Plate  is  in  error,  or 

4.  Severe  over-dredging  was  perfornied  during  the  years 

in  violation  of  the  authority  granted  by  Congress  in  the  Ki’.'er- 
and  Harbors  .\ot  of  1927,  <->r 

5.  "Make  work"  dredging  was  performed  unnecessarily  during  the  vears 
1964-1968  at  mile  208  just  to  keep  equipment  busy. 

It  -S  simply  not  credible  to  maintain  that  it  was  necessary  to  remove 
two  and  three-quarter  million  cubic  yards  of  material  at  one  dredge 
site  on  six  occurances  in  a  five  year  period,  and  then  find  it  un¬ 
necessary  to  remove  one  grain  I'f  sand  from  that  site  over  the  next 
seven  years.  (No  dredging  has  been  performed  here  in  1975  either.) 

Response :  This  discussion  of  recurring  dredge  cuts,  of  which  Piasa 

Island  (RM  20c)  is  referenced,  indicates  a  complete  misunderstanding 
cf  the  data  presented  in  the  Draft  Statement.  Your  calculations  of 
the  data  eluding  to  the  fact  that  2.7z-  million  cubic  yards  of 
material  was  dredged  at  RM  208  is  erroneous. 

In  1966,  there  was  a  large  ice  jaiii  in  Pool  26  which  extended 
upstream  into  both  the  Mississippi  and  Illinois  River.  When  the 
ice  was  finally  freed,  it  released  a  large  bed  load  into  the 
vicinity  of  RM  208.  The  material  created  an  extremely  large 
sand  bar  within  the  navigation  channel.  The  dredge  Ste.  Genevieve 
was  dispatched  to  this  location  in  April  1967,  to  initially  remove 
a  portion  of  the  sand  bar.  Subsequently,  in  June  1967,  the  dredge 
Kennedy  was  dispatched  twice  to  this  location  to  complete  dredging 
of  the  navigation  channel.  Dredging  depths  did  not  occur  beyond 
the  2  foot  over  depth  which  is  standard  procedure.  The  total  amount 
of  material  dredged  at  Piasa  Island  (RM  208)  during  1967  did  not 
exceed  335,100  cubic  yards.  Total  material  dredged  at  Piasa  Island 
during  the  period  of  record  (ref.  Plate  10)  did  not  exceed  500,400 
cubic  yards. 

No  channel  maintenance  dredging  has  occured  at  RM  208  since  the 
1967  dredging  season. 

Comment  18 :  Par.  4. 2. 1.3  Operation  and  Maintenance  of  Locks  and  Dams.  Page  IS 

A.  A  number  of  references  within  the  DEIS  boast  that  the  dams  within 
the  study  area  have  created  more  aquatic  habitat  chan  existed  prior  t  ' 
the  construction  of  the  navigation  dams. 

B.  DEIS :  "Increased  recreation  potential  has  resulted  due  to  the 
greater  water  surface  area  within  Pools  24,  25  and  26,"  is  stated 
in  Par.  1.3. 3. 3  (Page  10);  and"the  general  effect  of  operation  and 
maintenance  of  locks  and  dams  on  the  aquatic  communities  of  (Nav.gation) 

Pools  24,25  and  26...  has  been  quite  favorable.  The  aquatic  habitat 

has  been  increased  both  in  area  and  diversity." 
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C.  Connnent :  Evidence  presented  elsewhere  in  the  DEIS,  however,  does 
not  substantiate  the  numerous  claims.  Data  exhibited  in  Table  2-4 
reflects  figures  of  Navigation  Pool  25  which  were  obtained  during 
the  Brown  Survey  and  show  that  there  were  22.454  square  miles  of  sur¬ 
face  water  in  1891,  whereas  in  Chapter  4,  Table  4-3,  total  surface 
water  areas  is  found  to  be  only  22.562  square  miles  in  1973  -  an 
increase  of  slightly  over  .1  square  miles. 

The  questions  which  naturally  arise  to  the  reader  of  the  DEIS  are: 


1. 

Is 

the 

data 

presented 

in 

Table 

2-4  inaccurate?,  or 

2. 

Is 

the 

data 

presented 

in 

r  able 

inaccurate?,  ur 

3. 

Is 

Che 

data 

presen  ted 

In 

both 

1  the  ab->ve  tables  inaccurate?,  ir 

4. 

If 

both 

Cables  contain 

accurate 

data,  then  an  increase  .5  .1  square 

miles  over  an  83-year  period  certainly  does  not  appreciably  in¬ 
crease  aquatic  habitat. 

D.  Furthermore,  extirpation  of  18  species  of  fish  from  the  Illinois 
River  and  8  species  from  the  Upper  Mississippi  River  -  at  least 
partially  attributed  to  prevention  from  upstream  migrations  due 
to  construction  and  operation  of  dams  -  is  not  the  Sierra  Club's 
impression  of  "quite  favorable"  operation  and  maintenance. 

Response : 


k.  If  the  Sierra  Club  reviewer  wishes  to  argue  with  the  three  e.x- 
perts  cited  on  page  182  he  is  perfectly  within  his  right,  but  these 
persons  cited  are  assumed  to  be  specialists  within  their  fields  and 
the  St.  Louis  District  will  still  consider  their  opinions  and 
fieldwork  to  be  accurate. 

B.  The  quote  stated  to  be  on  page  10  (Par.  1.3. 3. 3)  is  not  located 
on  that  page. 

C.  Three  tables  are  given  in  the  Environmental  Statement  which  show 
changes  in  surface  area,  (river,  islands,  riverbed)  for  the  Pool  25 
reach;  these  are  Table  2-4,  1891  surface  area;  Table  2-7,  1929  sur¬ 
face  area;  and  Table  4-3,  1973  surface  area.  Also,  in  Section  2. 1.2. 2, 
Early  Developments,  it  was  recognized  that:  "Compared  to  the  early 
1800' s,  the  surface  area  of  the  Pool  25  reach  had  decreased  by  1.3  sq. 
miles  or  4.1  percent  in  1891".  This  decrease  was  due  to  natural 
causes.  Between  1891  and  1929  the  area  of  the  river  decreased  (man 
Induced).  After  1929  the  river  area  increased  again  (by  9.3%)  as  a 
result  of  the  construction  of  Lock  and  Dam  25.  We  concur  that  the 
square  miles  of  surface  water  in  the  Pool  25  reach  in  1891  and  1973 
are  almost  the  same.  The  baseline  data  for  the  statements  that  you 
allude  to  are  quoted  from  the  1929  to  1973  increase  or  as  a  result 

of  the  9-foot  navigation  project  which  is  the  item  of  discussion  in 
this  Statement.  There  is  no  attempt  in  this  Statement  to  present 
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Inaccurate  information  as  each  item  discussed  followed  a  logical 
chronological  order. 

D.  Comment  noted. 

Comment  19 :  D.  Failure  to  Quantify  Environmental  Damage. 

There  has  been  no  attempt  to  quantify  the  environmental  damage 
identified  in  the  DEIS  The  Corps  has  simply  stated  that  there  are  cer¬ 
tain  irretrievable  adverse  impacts  to  the  environment  and  has  drop¬ 
ped  it  at  that.  The  Sierra  Club  feels  that  studies  must  be  made  by 
the  Corps  to  determine  the  extent  of  adverse  impact  chat  has  occured 
or  will  occur  if  there  is  continued  pool  regulation  giving  spec  if ic 
data  -  not  just  in  general  recognition  that  there  has  been  en¬ 
vironmental  damage. 

Response :  The  reader  is  refered  to  the  Statement  of  Findings  for 
the  official  position  of  Che  St.  Louis  District  on  the  needs  for 
future  study. 


Comment  20 :  E.  Failure  to  Mitigate  Che  Environmental  Damage. 

The  Corps  has  not  exhibited  any  determined  effort  to  minimize  the 
adverse  Impacts,  nor  are  there  any  specific  proposals  evaluated 
within  the  DEIS  chat  would  minimize  the  environmental  damages. 

Response ;  The  reader  is  referred  to  the  Statement  of  Findings  for 
the  official  position  of  the  St.  Louis  District  needs  for  future  study. 
The  reviewer  should  also  read  Sections  6,2  and  6.3. 

Comment  .M:  F,  Alternatives  to  the  Action. 

The  DEIS  evaluates  only  three  alternatives:  that  of  complete 
cessation  of  all  O&M  activities,  that  of  various  locations  for 
dredge  disposal,  and  that  of  further  manipulating  pool  levels. 

The  disproportionate  amount  of  discussion  allocated  to  cessation 
of  the  O&M  activities  is  typical  of  the  scare  tactics  which  have 
been  exhibited  by  the  SLD  during  other  Corps  controversies. 

Cessation  of  activities  is  an  alternative  which  must  be  evaluated 
under  NEPA  requirements,  but  so  are  other  alternatives: 

1.  Restrict  navigational  capacity  on  the  waterway.  There  are  finite 
limits  to  the  extent  that  the  inland  waterway  system  can  be 
expanded  without  total  destruction  of  the  natural  resources. 
Somewhere  along  the  road  to  blind  expansion  of  navigation, 
there  must  be  intelligent  evaluations  on  how  much  we  are 
prepared  to  sacrifice  in  terms  of  environmental  degradation. 

One  way  to  minimize  further  damage  would  be  to  set  limits  on 
navigational  expansion.  Just  as  we  have  limits  on  capacity  to 
many  things  in  our  lives  (e.g.  number  of  people  on  a  bus  or  an 
elevator,  number  of  visitors  to  our  National  parks),  an  alternative 
might  be  to  restrict  the  numbers  of  tows  to  minimize  turbidity, 
danger  of  collisions,  wavewash,  water  and  air  pollution,  etc. 
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Response;  The  extent  in  which  the  discussion  of  any  alternative  is 
presented  in  this  environmental  statement  is  not  based  on  any  precon¬ 
ceived  decision  to  either  "support"  or  "scare"  the  public.  These 
discussions  are  presented  in  order  to  inform  the  public  of  the  impacts 
associated  with  each  alternative. 

The  alternative  of  restricting  navigational  capacity  of  the  waterway 
is  not  within  the  purview  of  this  environmental  statement  which  is 
specially  concerned  with  that  of  providing  a  9-foot  channel. 

Cocment  22:  2.  Restriction  on  the  physical  sizes  of  barges  should 

be  studied  as  an  alternative  action  which  would  minimize  resource  des¬ 
truction  and  reduce  O&M  effort  and  expenses.  Perhaps  reverting  back, 
to  barge  draft  of  6-1/2  feet  (rather  than  planning  for  expansion 
to  12  feet)  would  be  a  practical  alternative  to  present  O&M  practices. 
This  aspect  should  be  studied  in  detail  for  the  Final  EIS. 

Response:  Comment  noted.  The  reader  should  refer  to  the  response  for 
Comment  21  (2nd  paragraph). 

Comment  23;  3.  Restriction  on  the  physical  size  and  horsepower  of 

pushhoats.  The  steamboats  of  Mark.  Twain's  day  had  little  effect 
on  the  river  as  compared  to  the  technology  of  man  that  is  being  applied 
to  tugboats  today.  Larger  and  greater  horsepower  tugs  are  appearing 
on  Che  Upper  Mississippi  River.  Three  boats  of  10,500  have  made 

their  appearance  this  year  and  have  progressed  thru  Locks  27  as  far 
upstream  as  Hartford,  Ill.  Only  the  present  sill  depths  at  L&D  26 
prevent  these  powerful  tugs  from  invading  the  Illinois  River.  There 
must  be  a  practical  size  limitation  imposed  so  chat  turbidity  of  the 
river  is  not  quadrupled  along  with  navigation  volume. 

Response:  See  response  to  Comment  21  (2nd  paragraph) .  The  current 
minimum  depth  of  the  water  over  the  sills  at  the  existing  Locks  and 
Dam  26  does  not  prevent  the  navigation  of  10,500  H.P.  vessels. 

Comment  24 :  4.  Restriction  of  navigation  on  certain  days  of  the 

week.  Navigation  continues  24  hours  per  day  without  relief.  Just 
as  many  zoos  and  natural  areas  are  closed  for  one  day  per  week  to 
provide  relief  for  the  animals,  so  might  a  feasible  alternative  Co 
the  O&M  be  a  consideration  of  restricting  navigation  for  a  period  of 
time  each  week  for  recovery. 

Response;  See  response  to  Comment  21  (2nd  paragraph  ) . 

Comment  25 :  5.  Another  alternative  which  might  have  been  considered 

is  the  restriction  of  navigation  during  certain  periods  of  the  year. 
Cessation  of  barge  traffic  during  periods  of  extreme  high  flows 
would  minimize  damage  to  banks,  fields  and  structures  of  man.  Ex¬ 
cessive  wave  wash  is  a  frequent  complaint  of  river  property  owners 
due  to  inconsiderate  barge  crews. 
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Possibly  the  greatest  potential  alternative  to  O&M  problems  is  to 
restrict  navigation  during  excessive  low  flows.  This  would  minimize 
the  heavy  dredging  that  must  be  carried  on  each  year  at  critical 
channel  crossovers.  During  normal  flows,  water  levels  can  be 
maintained  in  the  channels  to  ensure  adequate  depth  so  that  barges  will 
not  "bump"  on  high  spots  on  the  river  bottom.  Turbidity  problems  would 
be  minimized  during  chose  low  flow  periods  as  would  the  consequences  of 
a  serious  oil  spill  during  low  flows.  O&M  efforts  and  costs  would  he 
dramatically  reduced. 


Comment  21  (2nd  paragraph  ) .  Barge  traffic 
blnTd^ge!  ”  ®  of  extreme  high  flows  in  order  to  minimize 


Comment  26:  6.  In  summary  of  alternatives  to  O&M  action,  it  should 

be  clear  that  there  other  alternatives  available  to  the  Corps  than 
those  glossed  over  in  the  DEIS.  The  Sierra  Club  requests  a  more 
detailed  and  thorough  examination  and  study  of  real  alternatives. 

Response :  Disagree.  The  alternatives  in  the  Draft  Statement  were 
not  glossed  over.  The  alternatives  presented  along  with  the  Statement 
of  Findings  is  an  hcnest  attempt  by  the  St.  Louis  District  at  eval¬ 
uating  all  the  facts  which  apply  to  the  Operation  and  Maintenance 
of  the  9-foot  Navigation  Channel,  Pools  24,  25  and  26. 
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yv  THE  WATERWAYS  JOURNAL  WEEKLY.  Letter  dated  August  29,  1975) 


Comment  1;  We  should  like  to  take  this  opportunity  to  commend  the 
St.  Louis  District  on  the  thoroughness  of  the  preparations  for  this 
environmental  impact  statement,  and  the  wide  range  of  organizations 
and  individual?  who  were  contacted  by  the  District  prior  to  the 
publication  of  this  environmental  statement. 


Comment  noted. 


Comment  2 :  In  evaluating  ttiis  statement,  we  believe  it  is  imperative 
to  remember  that  in  the  National  Environmental  Policy  Act,  as  passed 
by  Congress,  language  therein  is  explicit  that  a  balance  should  be 
maintained  in  the  consideration  of  environmental  features  between 
the  welfare  of  nature  and  man.  Nowhere  do  we  read  in  NEPA  that 
Congress  has  given  governmental  agencies  the  authority  to  place  the 
human  race  in  "second  place"  when  environmental  considerations  are 
made . 

Response;  Comment  noted. 


Comment  3 :  In  reading  this  environmental  statement,  we  feel  that 
the  proper  balance  has  Indeed  been  kept,  and  that  the  statement 
demonstrates  a  need  for  the  operation  and  maintenance  of  pools  24, 

25  and  ?.6. 

We  conclude  that  the  operation  and  maintenance  of  pools  24,  25, 
and  26  on  the  Mississippi  and  Illinois  Rivers  is  necessary  for  the 
human  environment.  An  increase  in  population  and  industrialization 
in  the  next  25  years  or  more,  regardless  of  the  present  efforts  to 
achieve  a  "zero"  population  plateau,  will  result  in  the  need  of 
additional  transportation  facilities.  A  recent  study  performed  for 
the  United  States  Maritime  Commission  by  the  consulting  firm  of 
A.  T.  Kearney,  of  Chicago,  predicts  that  inland  waterways  transpor¬ 
tation  will  double  by  the  year  2000.  Based  on  the  statistics  for 
"Waterborne  Commerce  of  the  United  States,"  for  calendar  year 
197?,  this  would  mean  that  78,367,914  additional  tons  of  freight 
would  move  on  the  Illinois  River  alone,  most  of  which  will  pass 
through  some  of  these  pools. 

In  view  of  these  factors,  it  would  seem  that  the  human  en¬ 
vironment  in  the  Midwest  and  South  needs  the  continued  operation 
of  these  navigation  pools  to  keep  down  the  shipping  costs  for  such 
vital  materials  as  petroleum  products,  coal,  grain,  ores,  and  iron 
and  steel  products--to  name  a  few.  Likewise,  in  a  period  when 
balanced  trade  with  foreign  countries  is  of  very  great  importance 
the  price  of  grain,  which  is  reduced  through  water  transportation, 
becomes  of  very  great  importance  to  the  country's  economy. 

Response;  Comment  noted. 
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Comment  An  evaluation  has  been  made  in  the  environmental  state¬ 
ment  on  the  effects  on  wildlife  of  the  nine-foot  navigation  project 
on  the  upper  Mississippi  from  Alton  north  to  the  Twin  Cities.  It 
has  always  impressed  us  that  because  of  the  project  a  great  area 
has  been  made  habitable  for  wildlife,  especially  water  birds,  due 
to  stable  water  conditions.  Some  194,000  acres  of  backwater  and 
marshlands  were  turned  over  by  the  Corps  to  the  Bureau  of  Fish  and 
Wildlife  and/or  the  various  states,  for  wildlife  refuges,  after  the 
locks  and  dams  were  completed. 

This,  we  would  say,  is  a  far  cry  from  the  days  that  thousands 
of  fish  died  each  year  when  the  sloughs  dried  up  in  late  summer 
and  fall  along  the  upper  Mississippi.  It  will  be  recalled  that 
the  Fish  Commission  of  the  .state  of  Illinois  operated  a  steamboat 
to  save  these  fish  by  moving  them  from  shallow  to  deep  water. 

Response:  Comment  noted. 

Comment  5:  Dredge  Spoil  Disposal--Any  change  in  bank  and  channel 
material  is  going  to  cause  effects  on  vegetation  and  organisms. 

This  has  been  going  on  for  centuries  through  floods,  bank  cave- 
ins  ,  and  other  natural  forces .  True ,  there  is  a  temporary  change 
in  what  has  been  coined  the  "ecosystems,"  but  apparently  this 
has  not  been  too  devastating  to  wildlife  inasmuch  as  there  are 
muskrats,  beaver,  and  amphibians  around  in  1975,  and  many  fish. 

Mature  takes  care  of  itself. 

Response:  Comment  noted. 

Comment  6:  Noise  Pollution- -Comments  have  been  made  about  protecting 
animals  and  birds  from  noise  pollution  through  the  elimination  of 
construction  of  ports  and  terminals  on  the  waterways.  This  would 
have  a  devastating  effect  on  the  future  development  of  river  traffic. 
Cargos  moved  by  river  must  be  loaded  and  unloaded,  or  there  would 
be  no  river  commerce  at  all.  There  are  many  examples  of  wildlife 
living  close  to  industrial  facilities,  especially  on  the  Gulf  Coast. 

They  have  adjusted  to  the  Gulf  Coast.  They  have  adjusted  to  the 
noise,  just  as  humans  do. 

Response:  Comment  noted. 

Conment  7:  Wave  Wash- -Various  reports  that  we  have  seen  about  the 
effect  of  wave  wash  on  animals  and  fish  that  nest  and  breed  along 
the  river  would  indicate  that  they  are  intelligent  enough  to  stay 
out  of  main  channels,  and  that  the  wave  wash  from  vessels  does  not 
generally  reach  the  sloughs  and  chutes  where  these  animals  would 
naturally  gravitate.  We  should  also  like  to  mention  that  although 
recreational  craft  are  often  omitted  from  wave  wash  reports,  indications 
are  that  the  wave  wash  from  these  vessels  has  more  velocity  and 
height  than  that  from  commercial  vessels. 

Response:  Comment  noted. 


Comment  8 :  Fluctuating  Water  Levels  tn  Pool3--We  can  see  no  change 
in  the  present  method  of  fluctuating  water  in  pools.  This  process 
has  been  going  on  since  the  dams  were  built  in  the  1930' s.  It  would 
appear  that  wildlife  has  become  accustomed  to  changes  in  water  levels. 

Response:  Comment  noted. 

Comment  9:  Food  Chain- -Through  natural  floods  and  run-offs,  the 
food  chain  is  continually  changing  on  the  river  bottom  and,  once 
again,  since  this  turbidity  has  been  going  on  for  centuries,  it 
would  appear  the  turbidity  caused  by  towboats,  operating  in  the 
main  channels,  would  have  very  little  effect  on  the  food  chain 
necessary  for  wildlife.  Food  necessary  for  fish  and  wildlife  is  in 
the  sloughs,  not  in  the  main  channels  of  the  river. 

Response;  Comment  noted. 

Comment  10:  Accidents  and  Spillages--It  should  be  pointed  out  that 
the  pollution  in  the  water  of  the  Mississippi  is  due  primarily  to 
sewage  and  chemical  wastes  from  shore,  not  from  boats  and  barges. 

If  there  is  one  thing  we  are  sure  of,  it  is  that  the  Coast  Guard 
has  been  most  diligent  in  its  efforts  to  stop  pollution  on  the 
waterways  and  that  anyone  responsible  is  libel  to  fines  and  even 
imprisonment . 

Response:  Comment  noted. 

Comment  11:  Although  it  has  been  stated  that  secondary  impacts 
from  increased  traffic  on  the  river  would  cause  problems  for  wildlife 
because  of  increased  docking  facilities  and  economic  growth  in  the 
adjacent  areas,  it  would  appear  to  us  the  building  of  such  docks 
and  Industrial  areas  is  necessary  for  the  maintenance  of  the  human 
environment  and  the  welfare  of  the  human  race.  We  should  point  out 
that  even  with  a  zero  population  there  will  be  millions  of  young 
persons  who  will  need  homes,  fuel,  and  food;  much  material  for 
which  is  moved  by  river  at  a  cheap  rate  and  the  use  of  less  energy. 

Concerning  the  use  of  the  river  for  longer  periods  of  time  in 
the  winter,  therefore  resulting  in  less  frozen  surface  on  the  water, 
we  would  comment  that  we  have  seldom  seen  birds  and  wildlife  hurt 
by  open  water,  but  an  icy  surface  through  which  they  cannot  get 
food  could  cause  them  to  perish.  It  would  appear  that  barge  traffic, 
through  keeping  the  river  free  of  ice.  would  be  of  great  benefit  to 
wildlife,  especially  birds. 

Response:  Comment  noted. 

Comment  12:  We  did  notice  one  error  in  the  Environmental  Impact 
Statement  which  appeared  on  page  22.  According  to  our  records,  the 
Korth  Western  Division  declared  that  a  12- foot  channel  on  the  upper 
Mississippi  River  above  Grafton,  Illinois,  would  be  economically  un¬ 
feasible  and  asked  for  no  further  funds  for  this  study.  We  believe 
that  the  word  "ongoing"  as  used  in  the  Environmental  Impact  Statement 
is  not  correct  and  may  cause  some  problems  in  the  evaluation  of  this 
report  by  environmental  groups  and  the  states  of  Wisconsin  and  Minnesota. 

Response:  Concur.  Comment  noted. 
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*.  THE  OHIO  RIVER  COMPANY.  (Letter  dated  September  2,  1975) 


Co— lent  1;  Your  subject  study  in  general  appears  to  be  adequately 
extensive  in  all  parts  with  the  exception  of  Peurt  6  and  in 
particular  catagory  (1)  "cease  all  operations  and  maintenance". 

The  most  noticeable  omission  is  the  quantum  monetary  impact  by 
pursuing  the  cessation  of  operations  and  maintenance  in  Pools  24, 

25  and  26  of  the  Mississippi  and  Illinois  Rivers.  Quite  frankly, 
this  is  not  viewed  by  our  industry,  nor  by  reasonable  men  in  other 
iiidustries  as  a  viable  alternative. 

Response;  The  "no  action"  alternative  is  in  response  to  the  Council 
of  Environmental  Qiality  guidelines  for  Environmental  Statements. 


Coi—ent  2;  The  various  economic  effects  suggested  do  not  project 
their  impact  by  dialogue  along,  and  should,  considering  the  scope 
of  this  study,  be  weighted  by  their  feasibility  and  monetary  effects. 
I’m  sure  you'll  agree,  the  addition  of  this  aspect  in  your  study  is 
mandatory  to  place  alternatives  in  prospective. 

Response;  Conc’jr . 
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aa.  UNION  ELECTRIC  COMPANY.  (Letter  dated  August  27,  1975) 


Connnent  1:  Union  Electric  Company's  Sioux  Plant  which  houses  two 
452  Mw  steam-electric  generating  units  is  located  at  river  mile 
209.5  on  Pool  26.  The  present  method  of  dredge  material  placement 
has  no  effect  on  the  Sioux  Plant  operation.  We  would  object  ao 
any  action  which  blocks  the  Sioux  Plant  circulating  water  intake 
or  discharge  canals,  or  which  affects  plant  operation  adversely. 

Response;  Comment  noted. 


Comment  2;  Two  of  the  alternatives  to  the  present  action  are,  cease 
all  operations  and  maintenance  (Section  6.1),  and  change  pool  oF>era- 
tions  (Section  6.3) .  Discontinuing  operation  and  maintenance  would 
return  the  river  to  a  natural  state.  During  dry  summer  periods 
and  low-flow  winter  periods  parts  of  the  river  would  be  dry  or 
e.xtremely  shallow.  Elimination  of  Pool  26  would  result  in  loss  or 
cooling  water  flow  and  shutdown  of  Union  Electric  Conpany's  Sioux 
Plant,  creating  a  power  shortage  in  the  St.  Louis  area,  and  in  the 
upper-midwestern  region  thru  the  interconnected  power  system. 
Similarly,  any  significant  lowering  of  the  regulated  pool  (Section 
6.3)  would  endanger  operation  of  Sioux  Plant. 

Response:  The  guidelines  of  the  Council  on  Environmental  Quality^ 

specifically  requires  the  discussion  of  "the  alternative  of  taking 
no  action  or  of  postponing  action  perdi.ng  further  study.  (Reference 
Sect.  1500.8  (^)  Federal  Register,  May  2,  1973). 
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bb.  WISCONSIN  BARGE  LINE,  INC.  (Letter  dated  August  28,  1975) 


Coimnent  1;  I  most  heartily  endorse  the  continued  dredging  and 
maintenance  of  the  nine  foot  navigation  channel  in  the  pools  as 
enumerated  in  this  draft  Environmental  Statement.  I  take  this 
position  due  to  the  information  and  facts  which  are  clearly  stated 
in  this  Environmental  Statement. 

Response :  Comment  noted. 


Comment  2:  In  regards  to  the  environment  both  in  relation  to  marine 
life  and  endangered  species  of  mammals,  birds,  amphibians  and  reptiles, 
I  find  that  there  isn't  any  threat  to  the  aforementioned  subject. 

In  fact,  your  dredging  in  the  channel  is  going  to  only  cause  a  minimal 
disturbance,  mostly  in  the  terbitidy  of  the  water  Therefore,  I 
feel  that  the  people  who  are  objecting  the  dredging  and  maintenance 
of  the  nine  foot  channel  in  the  St.  Louis  District  in  regards  to  the 
environment  and  the  wild  life  species  should  not  be  fearful  of  this 
maintenance  program. 

Response ;  Concur.  The  statement  clearly  points  out  those  impacts 
which  are  a  part  of  the  Operation  and  Maintenance  of  the  9-foot 
channel  project. 


Conroent  3;  I  am  most  heartily  in  favor  of  this  maintenance  and 
dredging  program  because  of  the  economic  factors  that  you  present 
in  this  Environmental  Statement.  It  is  true  that  the  St.  Louis 
District  is  the  connecting  link  between  the  Lower  Mississippi  Ri-er, 
Ohio  River,  Missouri  River  and  the  upper  section  of  the  country  in 
which  the  Upper  Mississippi  River  and  the  Illinois  River  are  situated. 
The  facts  and  figures  that  you  present  in  your  Environmental  State¬ 
ment  are  conclusive  proof  that  water  transportation  has  been  an 
economical  boon  in  many  ways  to  not  only  the  Upper  Mississippi  River 
and  the  Illinois  Valley  above  the  St.  Louis  District,  but  also  has 
been  instrumental  in  the  economic  welfare  of  the  southern  section 
of  the  country  below  your  district. 

Response;  Comment  noted . 


Comment  4;  I  wish  to  compliment  you  and  your  staff  upon  the  compre 
hensive  and  complete  Environmental  Statement  that  you  have  compiled 
It  took  me  a  long  time  to  read  it  but  I  must  sav  you  have  been  fair 
and  presented  all  jxjssible  asf»-o-l:s  to  tli.’  problem. 

Response;  Comment  noted. 
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Appendices 


Appendix  A.  Economic  Summary.  Documentation  is  Available 
at  U.  S.  Army  Engineer  District,  210  N.  12th 
Street,  St.  Louis,  Missouri 


"Average  Operation  and  Maintenance  Pools  24-25-26" 

FY  70  Through  FY  74 

Operation  Maintenance  Dredging 

$  1,564,700  S  2,589,000  S  423,300 
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iMlI  ••il  lRCarpTtti%tion  •h««c  provtd«t  InforwAtion  About  rrop«rcl««.  1^(9  tnfonMCinn  if  uf^d  fo  det^rmtn^  the 

MUtiw  •ulUktUty  of  th«  iotl*  for  U999  iuch  ««  fo«<f  fill.  >ighMiv  And  ftr«9r  incetlon,  foundo^lono.  k*ond  reservf'i' 
OfOOOt  OttkOnlbOOACa,  e9rr«c99,  cropland,  pAstur*.  r*«.r^Cton.  And  ser-ttc  tank  <<biorprt-'n  fitMe. 

Hm  9ff9<tiv9  u*0  of  toll  ratings  dep'‘i«.li  o.'  th<  un*  f--rm.  l  »r>  ter-MnMjogv  and  rritcrla  jeed  -.n  /A'-.ng  na-ed  ki?’**  ‘t 
9P4l.  Soil  futtablliCy  railngf  and  toil  limitation  rtti's^  u:»  r  )'«>niu:  i.irf- t  At  ion*  usaH  ‘n  .*he  '^oi‘  i..*i9ervA'i  n 
arvlca  to  9apr«aa,  in  broad  term*,  th**  -.ualiiv  of  a  soil  t-  :  .t  ft'. 

*011  liaitacion  racings  art.  ust-l  na.r.Iv  r.^r  ♦•ngme*-  •  .ch  as  fc»j«idat  i.->ns ,  local  roaJs  an  j  -e#***.  ,  r»-<r»trin'  . 

^valopaaoCf,  tatAga  abaorpcion  f-.t^lds,  and  sewage  liitov-'S.  l-aiings  oi  slignt,  moderate,  and  severe  'and  in  i  *i 

stancaa  vary  sevara)  ara  jaed  and  defined  as  tollowr 


Slight  *  Soils  with  this  rating  have  properties  lavoratle  for  the  rated  use.  Soil  Limitations  are 
minor  and  can  ba  easily  overcome.  They  -nay  require  on>slce  investigations. 

Hodarots  •  Soils  with  this  rating  have  properties  .moderately  favorable  f'^r  the  rated  -jse.  Limita- 
elona  present  a  need  to  be  thoroughly  jndersr.'Oii.  They  usually  car  be  overcome  or  modi¬ 
fied  vlch  correct  planning  and  careful  design.  Areas  with  this  rating  usually  require 
on-aita  investigations. 

Savara  ■  Soils  with  this  rating  nave  .ine  or  more  utifavorable  soil  properties  for  the  rated  use. 

Llmitatlons  aie  difficult  and  usually  costly  to  overcome  or  modify.  A  very  severe  raCine 
indicates  the  limitation  ;s  very  difficult  and  expensive  to  overcome.  Deep  organic  soils 
are  an  example  of  soils  that  have  very  severe  limitations  for  roads  and  streets.  Areas 
with  aavara  ratings  require  on-site  investigations. 

Soil  aultahllicy  racings  are  commonly  used  where  general  statements  are  needed  about  suitability  of  the  soil  for  plant 
growth.  They  are  also  used  to  express  soil  suitability  as  a  potential  source  oi  topsoil,  sand  ind  gravel,  and  rosd- 
flll.  EaCtnc*  of  good,  fair,  and  poor  (and  in  some  instances  very  poor)  are  used  except  in  rating  the  euitabilicv  of 
toils  for  wildllfa.  Wall  suited,  suited,  poorly  suited  ind  unsuited  are  used  to  express  suitability  for  wildlife. 
Good,  fair,  and  poor  ratirgs  are  detined  is  follows: 


Good  •  Colls  With  this  rating  'a\e  properties  that  are  fa«.ora&Ie  for  the  rated  use. 

Fair  •  Soils  with  this  rating  have  pr-'percies  that  aw  -m'derately  favorable  for  the  rated  use. 
Special  planning  and  management  are  needed  ic  gee  satisfactory  performance. 

Poor  •  Soils  with  this  rating  have  prcperties  that,  m  their  natural  state,  make  them  jnfavor* 
able  or  unsatisfactory  for  the  rat«d  use.  Extrem*?  and  cosclv  measures  are  usually 
necessary  to  overcome  adverse  features. 


IMPORTANT  -  The  following  items  need  to  oe  understood  and  considered  in  using  soil  limitation  and  soil  sjitabj 

ratings . 


y 


1.  Sail  lovescigacions.  isepoing,  and  interpretations  ordinarily  apply  to  the  upper  5  or  6_feet  of  soil 

2.  Inttfprotatlona  are  baaed  on  predictions  of  soil  hehavtcc  under  3et.ined_copdition8  of^se_dnd  mana^^en*_ 

3.  Soil  ratings  art  based  on  the  natural  .indisturhea  s.'i'i  fer  practically  all  ises  ^nd  do_no_^  ^ 

such  as  nearness  to  towns  or  hichwayi>.  -water  supp  ly .  ,  g; -te  of  holding,  r_r_  Aesrheti-r  yal'jes. 

*■  Critaria  for  fliakinj;  mcerorecations  are  ba^ed  upon  present  ktH>wledse_^d_muv  chanj^e  sc'mcwhsw_  in — >e — u.-*  ..--' 

additional  experience  and  data  ar*»  obtained. 

5.  Savmra  or  very  severe  racincs  do  nor  imply  that  the  ;ite  canno-  t>e  changed  to  remove,  correct,  --r 

1  n^ntations.  The  use  of  soils  with  these  rati~..is  depends  the  kind  of  soil  l.imi  tat  lon  ^  whether - l 

the  Liwltation  can  be  altered  successfuilv  and  economically,  the  scsrcitv  of  ?it»s^ 

6.  Soil  inCTpretacipna  do  not  eliminate  the  need  for  on-sice  evaUatioo  by  qua  U_f^d_grof  e^s_i  ^^a  !  y, .  j. 

of  on-sice  studies  needed  depends  on  the  usp  to  ‘•e  n>ade_ot_  the  _soi  *»  ■  the  kinds  \r  soilj.  snd  .s£j — iT.il- 

involved. 


EXPLANATION  OF  THE  INTERPRETATIONS  A5  ARRA.NGED  IN  SEQrENCE^ pN_ JHE  SHEET 
Brief  Sola  D^acrlptloo  -  A  brief  description  of  the  soil  series  is  given  in  general  terms. 


tSTTMATtO  PfltSICAL  AND  CHEMICAL  PROPERTIES 


Claasif icactona 


Tha  classifications  refer  respectively  to  the  JSDA.  Unified  and  aaSHO  systems. 


IHa  USOR  syacete  is  based  on  the  relative  proportion 
Mas  of  soli.  This  system  refers  to  the  proportion 
soli  testural  class  names,  such  as  sand,  sandv  loam 


of  various  site  groups  of  indl'-idual  soil 
.'f  sand.  siU,  and  clay  in  a  soil.  giv»ni? 
loam,  clay  loam,  siltv  clay  loam.  etc. 


grams 
n  «e  t 


Tha  unified  system  of  soil  classification  is  :  i.veo  on  tne  identification 
and  distribution,  plasticitv,  liquid  limit,  -tn.l  .»rc«i>»-‘ content 
gravels  wall  graded  or  poorly  grsded;  SW  and  SH  are  sands  well  graded  or 


cf  soils  according  to  oar-  .-!**  s  - 
Tn  this  svstem.  “.U  and  '■?  ar*' 
poor  I V  graded.  SM  an.’  SC  ir*  a. 


i 


un  una 


vltk  or  piAtClc  fin««  tsilt  And  cUy 

flAM;  M.  and  Ct  •  r«  oonplAtCtc  or  plAtcic  ftn«>gr4tnt>d  tnAtn 
Md  pflaartly  nanputcic  or  pUACic  Unt  grimed  nacetmU  w 


iS  with  Iviw  liquid  limit,  and  MH  and  'JH 
u  high  liquid  ItmiC. 


Aaaoclatlon  of  scata  Highway  Official!  ‘AaSHUi  sv^trm  of  Claaaifymg  aoili  is  an  anglneerlng 
U  la  bated  on  field  parfornkance  of  highways.  According  to  this  svttam,  soils 
having  about  Cha  taoo  ganaral  load ‘carryin«i  rapacity  i-id  ser.ice  properties  are  grouped  to  form  seve'i 
baatc  imipa.  Thaaa  groups  are  designated  as  a-1.  a-.',  a  J.  a  A  A-b,  and  A-'.  Highly  organic 
aotia  ( paot  and  auch)  aay  be  classified  in  an  A-A  croup.  !t  iieneral.  the  best  soils  for  highway  suberades 
At*  claaaified  aa  A-l.  the  next  best  are  >\-Z,  and  so  >  n  wi*h  ;'Oc>r*><r  heme  A-''. 


t  of  Macariai  Paual.^.c  aie-.-e  •  Fhe  •^'asjrei  r  esi.'wictd  .  •  -if.r.al  :be  numbers  I',  a;. 3 

•  iavae  ara  given  for  each  major  horiaon  -here  there  is  -trv  li'tlt  gravel -size  material  ‘No.  10  ste-.e' 
?  faaan  t ,  the  pe  rc  en  c  passing  the  >  sieve  \r>r  rc  k  i  ha  f  -  *  *■  *•  .  •  r  ■  f  *  1 t  and  .'lav.  Va  I  .je  s  are  rounded 

jff  to  :na  nearest  3  percent,  a  range  is  J;ate<3  >:  .ariabiirtv  for  a  given  soil. 


Values  listed  are  estimates  "“f  the  range  in  rate  and  ti-me  it  takes  for  downward  movement  of  water 
in  the  oMljor  soil  layers  -^len  saturated,  fiut  alloMd  to  diam  treely.  The  estimates  are  based  on  soil 
texture,  soil  sttMCCure,  available  data  on  permeabi  1 1  ■  ini  1  rjltration  tests,  and  observation  of  water 

sovtaant  through  solla. 


Available  Wbtar  Capacity  -  7>te  available  water  capacity  is  ci  en  ii  mches  per  inch  of  soil  for  the  major  hon.rn'’s. 
Aeailaila  water  tapacicy  ot  ■  •  soi,  .s  th*.  differenc*  -etuM,..  .'eiventu^e  'f  moisture  at  field  capacit'.  a.’.'* 
carcer.caga  of  ‘iwisture  st  t'-.e  wiitmg  oi'int. 


i*il  'eactlon  •  Soil  reaction  or  t^e  mtersitv  ot  soil  acidltv  or  .lUaLmitv  is  expressed  in  pH.  A  pH  of  ?  is 
nautral,  lo«Mr  values  indicate  acidity  and  higher  val.es  ^n.'w  .lUa'initv. 

SItflab* Sssal t  FoCantt.il  •  Indicates  the  ‘volume  change  to  be  enpec'ed  the  soil  material  with  changes  In  moisture 

concant. 


^tar  Table  -  litKtr  panaanaic  or  seasonal.  Oenerallv  a  range  m  depth  is  given  at  which  soil  saturated  with 
^tar  la  ancountarad.  Ooaa  not  apply  to  soils  where  ma*or  subsurface  drainage  systems  are  installed. 

■iym  ^*vglc  Croup  •  ^a  toll  i*  placed  .n  cne  of  ‘cut  group*  'A.  .i.  C.  »'r  J'  ibmc  have  different  rjnoff  potentisM 
f  rra  ramtall  •  bolts  tn  group  A  na*  e  a  low  runeff  port-ntiii.  gr-.r  3  a  -noderately  low  runoff  potential: 
group  C  a  aDdaracely  «Ugh  runof:  po:«ncia»:  and  group  D  a  high  r.noff  potential. 

'“'.pth  To  flock  -  Accoal  ranges  In  depth  to  rock  are  given  where  tr.ev  are  kno%m.  Where  depth  to  bedrock  la  greater 
chan  cha  depth  required  in  tnvaacigacion  for  classifying  cha  soil,  s  depth  greater  than  6  feet  is  usually 

glwaei. 

SUtTMItm  AflO  FIArOKfiS  AffECTIM;  ^OCL  AS  A  iV50(.'Ace  MATCftfAl. 

T'OMli  •  atirface  and  aubaoi  I  horizons  art  raced  as  to  th*‘’ir  $‘ntaMl'.ty  tor  topsoil.  "Tcpsoi.  '  as  used  here 

rttiar*  to  aoil  Mtartat,  preferably  rich  in  organic  <MCcer  that  i%  used  to  topdress  back  slopes,  erabank.ments . 

qar^cna,  ace.  Tha  avaluation  uses  texture  chirkress,  wet  ness,  slope,  and  organic  matter  content  as  a 
bMti  .or  dacarainlng  tha  suicaoilicy.  Usually,  cniv  tne  «urfuce  layers  of  a  soil  are  used.  However,  in  an 
arM  doalnecad  with  aandy  coils,  loany  material  is  in  great  demand.  Therefore,  an  isolated  area  of  medium 
teaCurad  snil  alghc  ha  stripped  of  not  on(v  the  surface  lu'-er  -t  aiso  the  subsoil  layers.  It  should  be 
raeegnlsad  Chat  nucrianca  and  structural  deficiencies  in  the  iicsnii  material  usually  need  to  be  ccrrectod. 

'^and  and  graval  -  ioitabllity  aa  a  source  of  sand  and  gravel  is  c.  on  t.^r  material  tc  a  depth  of  3  'net.  In  s.-me 
sol'..,  :ha  sand  and  gravel  extends  downward  to  deoths  TJu.-f.  "'♦•■••w  3  rce'.  whereas  in  other  areas  of  ••'<»  <4t‘H 
Kil.  unau  cable  macariai  occurs  just  below  5  feet  It  also  sn.^u.d  be  recognized  chat  s<^me  soils  whicr.  sre 

rmtad  aa  not  sultabla  may  have  sand  and  gravel  at  a  depth  h#*i,'w  reet  Where  *he  suitability  is  .n  ijesri-n. 
individual  test  pits  will  “e  needed. 

Anmd  fill  fer  highway  subgrada  -  Suitability  ratings  for  road  fill  f.^r  .ighwav  subgrade  are  based  on  perfor-Hance  of 
cha  soil  maCtrial  whan  excavacad  and  -uaed  as  borrow  for  sibgrade.  Both  the  subsoi'  and  underlying  materia: 
ars  racad  ahan  chay  ate  contrasting  in  character  and  have  signiticarr  thickness  for  use  as  borrow. 

T£CUt  or  LIHITATIOHS  AND  SOIL  FEaP'RES  AFFECTING  SELECTED  CSrS 

Hi^tamy  amd  scraat  location  -  TTia  soil  features  considered  here  are  those  that  affect  the  cveralt  performanc»  ot  the 
emit  for  tha  location  of  highways.  The  entire  soil  prctile  e-aluated,  based  on  sn  uodisrurbed  s'.i.  Th« 
factors  considared  art:  natural  soil  drainaga,  text'ure.  pi.;si-nc(  of  and  thickness  of  peat  or  muck. 
bedrock,  prasence  of  stones  and  boulders,  depth  to  water  table,  stability  ot  back  slopes,  suscept i h| i • r \  r 
froat  heava,  flooding  hazard,  percent  slcpe.  and  shrtnk-swrli  po'ential. 

tavndailoma  for  low  buildlnga  •  The  factors  considered  are  tN'se  features  and  qualities  of  undisturbed  soils  'bar 

affacc  thalr  suitability  for  supporting  roundations  of  buildings  ;p  to  3  stories  high.  It  1$  desirable  that 
tba  foundation  ba  locactd.  if  poaaible,  beluw  the  depth  which  frost  may  cause  heavme  The  suitanihrv 

of  CW  natural  soil  is  dapendent  primarily  on  such  factors  as  shrink-swell  potential,  shear  strength.  m- 
prMatbllKy  of  tha  aotl,  suaccptibiliCv  to  frest  heav*.,  nattral  soil  drainage,  and  depth  to  bedrock 

fomd  raaareoir  araaa  •  Tho  factors  considered  here  arc  chose  teatur-s  inl  qualifies  of  undist-urbed  mils  tnat  .!•:»»( 
thalr  aultabillty  for  I^atar  impoundment  or  reservoirs.  primatv  concern  are  .^actors  that  affect  the  see;' 

ago  raca.  Such  factora  are  permeability,  depth  to  water  la-lc.  and  depth  to  bedrock  or  other  material  •‘'At 
will  allow  aaapaga. 
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dlkM.  AAd  — bank— ntt  •  The  factors  considsred  here  ^re  chose  properties  end  qualities  of  disturbed  soils  char 
dffdCt  their  Suitability  for  constructing  pond  emtanli'viencs.  dikes  and  levees  Both  the  subsoil  and  jnderlvm^^ 
eekerlal  ere  aveluated  where  they  are  contrasting  in  character  and  have  sufficient  thickness  fer  use  as  oorr'-v 
Seae  of  the  sell  features  that  afftet  construction  are:  stability,  compaction  charactaristlcs.  resistance  tr 
ahrlnk-swclL  potential,  conpresslbtlity,  and  permeability  when  compacted. 

Ultareaye  •  Tbe  fectors  considered  in  the  evaluation  are  stability  of  soil  material,  texture  and  depth  of  soil  materia' 
netuiel  drelnage,  presence  of  stones,  percent  of  alnpe,  and  dlfficultv  nf  establlshine  and  maintaining  vpgeta’t 

Dbelhege  •  This  column  lists  the  factors  that  affect  agncuitiral  drainage  ‘%-)«t«e  of  these  factors  are  natural  ^  M 
di%inata,  permaabllicy,  depth  to  layers  suen  is  ht-drock.  tragipan.  clavpan  or  sand,  topography  and  f!  -  li. 

terraces  and  d  l  vers  ions  •  "^e  su  i :  .  »•  1 1  •- 1  ’•  '  t  s  •  ■  •  •  •  i  ■  •  ■!  •  •  r  ‘ .  '•  s  i»-p*  •  -fs  ma  i /  on  s  r  i  !  r  v  ■  •  ••• , 

and  thlckneas  of  soil  material,  percent  nf  slop,.,  ‘i.r'icultv  of  ('Sta'-I  i  shi  ng  and  maintaining  vegetal;,  n. 

Irrigation  •  Factors  affecting  sprinkler  iriigation  ire  ""hese  fac'.  rs  ir>tl..de  iicaxe  rate  c?  *‘he  soil, 

blllty,  available  «cer  capacity,  and  percent  slopt*. 

Corroeion  of  concrete  -  Low,  moderate  or  high  corrosu'n  ,M't*-ntial  1$  given  for  the  soli.  Fac  rs  affeccin.-  corrosicr 
potential  are  soil  texture  and  soil  acidity,  'fe  amount  of  aodium  or  .-r.ugnesluin  sulfate  present  in  the  soil, 
and  Che  amount  of  sodium  chloride  in  the  soil. 


mTEkPRETATlOHS  FOR  CROPLA.SD.  PASTJRE.  AND  XODLAND 

Cropland  -  Listed  are  the  major  unda  of  gener'il  crops  anc.  f-j  r  some  soils,  a  few  speciality  crops  that  are  s..'»* 

ProperClea  of  the  soil,  such  as  erosion  hazard,  w':  esi  limitation,  climate,  slcpe.  and  general  fer'.’.:  are 
itama  cooaidered  in  the  evaluation  of  the  soil. 


future  *  Lleced  Ate  the  general  use  and  suitability  for  pasture.  Properties  of  the  soil  such  as  erosion  hazard, 
wetaese  limitation,  slope,  and  general  fertility  are  items  considered  in  the  evaluation  of  the  soil. 

yomdland  *  Llscad  are  the  major  tree  species  to  favor  in  existing  stands  and  suitable  trees  to  plant  Availa'le  water 
capmcicy,  dmpth  co  root  restricting  layers,  and  natural  drainage  are  riajor  factors  in  determining  suira''ilitv 
of  Cha  soil  for  trees. 


Prlncipel  soli  units  •  The  main  symbols  for  map  units  sh  w**  n  <o .  I  naps  arc  listed. 

Capability  class  -  Indicates  the  degree  of  the  hazard  or  limicacion  from  Class  I  to  VUI  for  the  use  of  the  soil  for 
agticulciica  and  the  nature  of  soil  limitation,  subclasses  are  e  •  erosion;  s  -  root  zone  limitati.ns;  w  • 

wetnata. 

Soil  lo#a  •  K  and  T  factors  listed  for  sloping  soil^^  and  ar^  jmpi'rtanc  in  the  use  of  »he  "mversal  '5oii  loss  -ti.sti  - 
which  prawidas  a  aechod  for  determining  the  v*iriojs  net  ions  ct  c '*nset  vat  i  on  cropping  systems  snd  me'-anu-s 

practices  that  will  sstisfacton  Iv  control  «“r.'«ior>  •  is  a  measure  bt  the  rate  st  which  a  S'll  wi  I  ' 

IS  the  maxlaum  amount  ;  f  soil  loss  in  tons  per  ac-f-  ;  r  .*'ar  that  . m  ..rated  -irrt  «t;;i 

of  conservation  needed. 

field  prsdlctlofii  •  Predictions  ere  for  a  high  level  of  rmragement  -defined  as  follows. 

Higti  level  management  includes  the  application  of  eftec'ive  practices  adapted  to  different  crops,  soils,  and 

Cliameic  conditions.  Such  -ractices  include  orov,  f:rc  for  adecuate  .Iramaee.  orotectlon  frem  flood  ng 
erealon  and  runoff  control,  optimum  tillage,  ind  .nanr-.rg  the  correcr  sind  and  arttount  of  hian  ^uaiitv 
Control  of  eeede,  diseases  and  -nanrful  insects  are  imtx'rrant  cor  ^  ide  ra :  ions .  Favorable  soil  r»-dv  *  n 

and  near  optlwjo  levels  of  available  nitrogen,  pr.-^-r-hr- .  and  p-'tsss.  m  Hr«»  maintained  tor  inc..;.-:H.  •  -s 

EfficietiC  uae  of  crop  residues,  barnvard  .-nanure  t  ^reen  na-'ure  crocs.  A.  oreTati^ns  are  . 

efficiently  and  In  a  timely  manner  to  create  tavorahi-'  ci-'wi.ig  conditions  ano  reduce  harvesti  c 

(within  limits  Imposed  by  weather' 

Tbm  yield  information,  updated  through  WoS,  is  *'as**d  on 
titled  'TrtJductlviCv  of  Soils  in  the  North  Centrui  -ifci.'n 
diictlTtty  of  Illinois  Soils'*,  Circ-ilar  lOlb.  m 

1970. 


the  North  Central  Regionai  Researrn  luhlicat.  r-  !• 
of  the  ■■  *  ■'  Another  jseful  reference  i  ’T* 

:  Illinois.  or  .Ag  r  .  -  j  i  •  u  r»-  ,'.irl:sner 


»iTaBam  for  vildlife 


OMmimnd  mildiife  -  Includes  birds  and  mammals  that  non’al’v  trequent  cropland,  i^sture.  meadows,  and  areas  overc:~wr 
wieh  emamao,  harbe  and  shrubby  growth.  Examples  of  this  kind  of  wildli*e  are:  quail,  pheasants,  meao  *. 
lariw,  com*  Mil  Mbblt,  «nd  fox.  H«blt»c  .ro;  ■»<  ?r..n  snO  s»*d  oi-cp-,  b) 

and  lagumaa;  (c)  wild  herbaceous  upland  plants;  M)  hardwood  woody  plants. 


Itoedland  wtldllfa  •  Includes  birds  and  manwals  that  normal' •; 
comifaemma  traae  and  shrubs,  or  mixtures  of  ^uch  plants, 
gvauta,  woa^eocka,  gray  and  red  squirrels  and  wh:te  tJtl 
grateae  amd  lagumes;  (b)  wild  herbaceous  upland  olan^s; 

^kaaca. 


eq.ienc  wooded  areas  -f  hardwood  trees  and 

Examples  of  this  kind  ot  wildUte  are  rutff  j 
Jeer.  Hanitat  elements  evaluated  are  a 
«c)  hardwood  woody  plants,  -d)  ccni;er'.s  ■»' 


Vatlmn^  wAUlifa  •  Includes  birds  and  mamrsals  that  •>oimallv  frequent  wet  areas  as  p.indt.  streams  or  litv^'e 
and  SMiepa.  Examples  of  this  kind  of  wildUte  .mcu..-  ducks,  rails,  .herons.  Tiins.  and  rac..'or  He 
elamamta  evaluated  are:  (a)  wetland  food  and  .o.er  p  ants:  'b'  shallow  b«ter  developments  i  'xci 

(d)  gram  aad  seed  rrops. 


Ill 


.4- 


ttMlTAtlONS  m  BCUATICM 

CoctAg*«  ftnd  uCtliCy  building*  •  Th«t«  rmtlngt  4pply  to  tcAson*!  'r  y«4r-roand  cott*g*a,  uu*hroo«A  ^nd  bAChroomt, 
picnic  ahtltcr*  nnd  ••rvic*  building*.  Rectors  considered  ere:  «*cn***  *nd  flood  heterd,  slop*,  shrink- 
•wall  end  froit  potentisl,  end  depth  to  herd  bedroex.  Additional  itene  thee  t>«  considered  ire'  s^ir- 
Ability  for  **pclc  tenk  filter  fields,  hillside  slippege,  ptesrnce  <.f  l>>ose  send,  end  beering  cepec.tv 
SultAblllty  of  soil  for  supporting  vegetation  end  whether  ‘^«a5«-rreAts  aod  underground  wtiliC'es  Sre  oi/i' 
shouLtI  bn  considered  in  the  ftnel  evei..aticn. 


r«nc  end  ceatp  trailer  site*  *  These  are  arees  suitable  for 
for  outiiccr  living.  TTiev  are  .^<*1  » 

pre.erati?'.  T>i«7  s-'i-:  e  r  -:*'S;rJicr 

by  huttsn* ,  hurses,  end  •ehicular  cratttc.  factors  > 
*l?p€.  Surface  soil  textirp.  coarse  and 

fissintdlnlng  '.e -'•!  ta  t  icn  sr:^*d  :;e  un*  . ‘.t  :  ed  :n  t-e  t 


and  aro  trailer  si'es  and  the 


^  .-yapen  V  i  »C  ;  vi 


r'..-esa  a' d  'atard,  per—.ear.. 


aree*  -  Th.ese  are  areus  suitable  br  htsvy  :.>ot  tratt..  I'C  .'.ei  ‘  peopl*-  fnr  'he  cons:“pt;on  .^t  i  <  *. 
necurel  outdoor  < -v:  rannent .  Ratings  ure  based  or  wetr.ess  and  t^ccdirg  'hazard,  tlcpc.  surface  sai.  ‘  •‘r 
stonlnees  and  rocalnees.  Sitings  do  ret  include  f*;ktures  us  ;  resence  “f  trees  nr  perds  -ihich  -av  sr'ec* 
destrabllkty  cf  a  site.  ^..itabi i  tv  't  loil  fer  wi“»  -ir  d  -iir.tai  irg  /eae'aticn  sho.ld  te  ■ci-si-ere? 
the  fi.*ial  evalx^etlon. 


/Ja/^T-unds  -  These  area*  are  d-.picped  •  >r  pU^iroj  ds  u  ^ 
r.:  tor.,  »nd  the  Ilka.  TV.ey  ire  s^-;eci  h#a-v  :  . 

;  re  i-'.a^r. ,  -nd  a  toil  test-re  so.j  c**/ .  s  •  ••-.ce  .-.a:  . 
cover  can  sa  eecatlisheQ  and  "'aintaireo  n  areae  wn*-- 


ce.7>e‘  sjin  is  'ase'sii, 
•*-d  require  a  4 

«-rta.e.  is  dss  .med 


grn-:  -ec'-'V 


-chs  ird  trill*  -  This  aoll  rating  ippliee  to  areas  thai  «irt  tc*.  n*  jsed  t'^^  trails,  c  ross  •  count  rv  hiking,  br.dle 
;'ache,  und  .er  intenaive  uses  which  allow  for  tht  •kcveoient  o‘  people.  It  is  assu'ried  that  ^hese  ar*as  ure 
tc  je  used  «.  they  occur  in  nat-re  and  •‘'at  L-.ctte  wi  I  :  ••  Ratings  are  based  ^n  witness  and 

flccding  slope,  surface  soil  te»cjre,  stv'r.*npsi.  1  -3  rcckmess.  G'nsideration  should  te  giver  ♦,* 

placaoanc  of  ,'^tna  and  trail*  on  sloping  relief  on  ihe  conrcuc  to  he'p  control  erosion. 


1  oiicc*  ev».J ; j  • .  og  s.'ils  for  -se  ;n  gc;f  nurs-i  . 'nsicerat;  .as  elver  onlv  to  those  'edt.res 

ct  »  n  '-Oil  tr-.c  .r.i  I  uencx*  thci.*  ;Se  for  tiifeevs.  -e-.s.  inos.  -jcitds.  sno  ti-es  are  Tdn-'Mde. 

.t-.'s  -iaCwr“‘ad,  ctir.sporixo  soi;  na'-vrisl.  rvr  "e^'  .vr.  ;«»;-.«avs  be  well  trairpd  ind  fir'*. 

of  flb«4..1ng  during  u$«  periods,  have  good  trafti  eiiiit--.  c-ctsin  a  miniflum  01  coarse  fragments  cr  s'v~»s. 
•i>d  haeu  a*hcly  unoulaling  slopes.  TVey  should  ne  opacl*;  >-?p'irti--g  4  good  turf  and  -e  weti  r::r 

jmuing  flftny  kind*  of  trees  md  snrjos.  Loamy  *01.:  •«?»:.  tut  .oarser  textured  soiis  serve  equa.l-  wei. 

ll  irrl^t«d.  ftborly  drained  aineral  and  organic  soils  have  severe  liaitaeions  but  they  mav  be  jsed  'or 
pond  *lt«0  to  provide  esthetic  walje  or  for  storing  wat«r  t'r  tjrf  maintenance.  Sandy  roila  likewise  -lav 
dkctgned  for  hatArds  or  used  as  a  source  of  sand. 

HhilTAlUSS  FOR  SOME  OTHER  J3E3 

^sldantlal.  co^ercial,  and  Ugnt  l.idustrial  development  w.th  pu^'ic  sewer  •  The  rating*  apply  to  the  use  ct  soils 
for  T**ld«nces  or  buildings  of  )  scones  or  less  wiir>  oasemer.ts.  Factors  considered  in  -naking  the  racinkS 
are;  WAtn*s*  tusArd,  flooding  haiard.  slope.  Umiticions  tor  fouroacions .  3epth  to  bedrock,  erosun  -acard 

And  iiAscaCiOfi*  for  Urms,  shruos.  and  trees. 

Si-ptic  tank  flUar  flalds  -  TTis  factors  considered  are  th«»  c  barac n  s  t  Us  and  qualities  of  the  soil  chat  artec 
th#  fiulCablllt’/  for  absorbing  waste  f  mm  iom^ttic  s*»vace  t.sovsal  s-stems.  The  major  features  considered 
ara  soil  paissAbl  llCy ,  percclatun  ratp  iromd  wa-'.-.  •  -vC"  '«Jrcck.  f  J 'odina  hazards,  and  ‘  -'e 


i.-»i  5  '.agocn*  •  Sewage  lagoons  require  consideration  o;  t-e  s'li  :or  t-*'  t-nciiors  •  ’I’  as  a  .esse:  lor  t 
pounded  area,  and  '2)  as  soil  material  tor  the  dam.  '‘'e  mnicr  teat. res  considered  are  depth  :.i 
_ 1  ra-:*  rr-- a  •>  i  ,  i  r  v .  '  »-  ..-re.  'T'c-i-'ic  -natter  ontfnt.  r'oo' 


pounded  area,  and  '2)  as  soil  material  tor 
sonal  cr  norwal  water  cade,  penea'-i  <  i  :v. 
and  cha  anounc  of  coarse  frasments  present 


IV 


Hapludalf s 

V  C'.l 

Http  Symbol*  _ aLMN _  uXiL\  lofi.  Mg,  M  l,  s,  li  ■  V?'.' 

XZltnota  '  131  SotL  S«rt*« 

SOIL  INTtlPUTATlONS 


I  BRIEF  SOIL  XSCXIPTION:  Th«  Alvin  4«ries  .^oosiaCs  o:  -v^ii  i/rJineO  Co  .wat’rjc^Jy  neii  drjinvd  soils  that  have  0  to  1:  p> /■' rr  : 
»lop0»  on  uplands  onU  terraces.  They  have  a  dark  brown  .ine  tndy  loan  j-ir.'ace  laver.  Th«-  subsoil  is  fiar^  r)ri>wn  .  lu'  s.i  «  • 
loaa  or  ios«.  The  •ndcrl’.in*  .'atonal  is  sar'i  .  .’1 1  **i  r  r. --ar'*  ^n  s-intl  t  ;  a*.*  ■>.inc;.  livin  soils  ..ai.,  j  :j- 

j  saCCer  contei.t  in  ibw  surSaco  ♦aver,  aiul  ralv  rM>*»*rale.  r  ipu  p-  r  ivaa^  ♦ .  t  •  .  a;  o  i  '.'la’ralo  jvaiiaLli.  va'-'T  J-'.  ;  ;  l 
!  Surface  «at>‘r  runofi  is  slow  to  noOiuo. 

I 

I _ _ _ _ 


L5T1MAT£0  PHYSICAL  ANO  CKEHICAL  PROPCftri£S 


;aIK  10  OOOD  source  a.  iat.U  aoloi  i  ;  3  or  •  v';;  .si.ail'  noorl.  raai'ti;  r:  s 


Sand  and  travel 

1 


'  Road  fill  tor 
>  highway  Jubgrade 


F.Ain  in  jpper  3  or  !  ;cce,-  nor<  c.’m.i  rer/.-.-nc  .me  -.otcriol;  ran-c.s  .roe;  aonplascii  p  a 
index  o.  15, 

■GOOD  bclo\v  .1  dogtti  O-  a  >r  ■!  o-'i . 


J  ■•■Kf 


■ll^nwav  anU  s*.  r« 


^LlOifT  an  j  •  7  ,>.;rccnt  .tapes: 
MUDERATE  on  ;  to  IJ  p-rcent  sl.>n.  « 
‘  1  lU..  e.  3  to  • 


■jr  -tod  ‘vair 


:  fouhdMtions  tor 
low  bui Idings 


jLICKT  oi;  I  I  r  p.'r.c.'t  .-..one  : 
•JOOE.'UTE  0-.  7  13  p.  rc  -.t  niorT 

jr'.THZ  on  13  to  *  o«  f*- nc  alooo  > 


t  i.;oct 
ii.oit  i-r. 


■  Pend  reservoir 
areas 


Hiae,  dikes 
I  and  eabankinencs 


iMOCERATE  in  subsoil:  i-ilr  t.»  >«•.:  t. 

sriTiRE  in  anderlyi;;:  latTlal:  Kapid 


iMti  ror:p.f  t  ion. 

and  poor  r«:&isian\;e  to  .olpmi;. 


I  Waterways 


)  SLIOfT  on  0  to  A  oereent  slopvs,  lOOClUrP.  on  \  to  IJ  percent  slopes,  mo  SEVERE  on  slonot  -noro  than  1. 
i  percent:  Construction  exp«»s»:s  Infertile:  hithlv  credible  sandy  material. 


I- 


I  Drainage 


Natural  drainage  nlequ.r 


Terraces  and 
diversions 


[slight  on  0  to  7  percent  slopes.  ’iGDEIUr::  .r  7  to  13  perce.it  slopes,  anfi  SEVERE  »n  13  •..> 
,  slopes:  Construction  exposes  infertile,  highly  credible  sandy  aateriai. 


’.rrigat  ion 


'SLIGHT  on  0  to  4  percent  slopes:  Rapid  int.iki-  rate;  Tsjderatc  to  nodcratelv  rapid  perrea.,i 
'  available  water  capai  ity.  •’(•nniUTE  on  1  to  12  percent  slopes  and  SEiTRE  or.  12 


'.UVlN  ; 


iWTCRFIgTAnQWS  FOR  CWPUWD.  PASTURE,  AMD  MDOCLAND 


Cropland  -  ganaral  and 

dull  t'.  . «)'  1 

o  . 

•  ‘  V lioana  ,  sitai  i 

I 

'•‘Sill,  ;;raffec*«.  and  lei*uaea.  Requiree  erosion  cojitr-ii  ! 

apecialty  Cam 

cmpa 

yrscticcs  on  sloping  areas. 

' 

Paatjra 

■■■■ 

I'-^uoca . 

dpvci<>»  tu  .a.u 

<*  in 

•its*!;* 

Stjmlsvt  nl 

t  K  sxjinut.  M'hito  -i.in.  Hcd  oar.  Yclio«  poplir. 

doooland 

dultsble  sp<?<‘t- 

s  to  ola 

nt*  Black  «ain*.st 

.  v«:liu»  poplar,  •itiite  pine,  Red  oine.  Asn. 

sit.*  lnd«x  r.ir.: 

e:  .-'piu 

nd  .inM 

FK 

[NCIPAL  NAP  UNI 

TS.  CAPABILITY 

AND  YIELD  PREDICTIONS  - 

yields  based 

on  a  high  level  of  nanagenent 

Slope 

Eroeion 

:apa' 

SOI  1 

ui  a  a  1  CO i n 

Soybeans 

Wheat 

Qata  1  Leguma-Crass  |  raature 

■KTilSSSi 

Ranee 

Condition 

blUtv 

K 

f  !  i»*u) 

(b.i) 

4  bu ) 

(  bu  }  [  Hay  ( tons  )  ;  ( AUD) 

13U 

0  to  2% 

None  oi  -^1 1  ,1:1 

Uh 

- 

l«> 

to 

..»»  *  .1...  j  1 

ISIS 

3  to  « 

bUn-  t  1 

11  u 

. K 

J  •«> 

.»:• 

1.0  *  n,.',  ; 

»  7% 

j  Si  ik'i.l 

ni 

.  .» 

... 

ih 

1  A.:,  '  17- 

^  niD2 

7  1.  .7-, 

1  >• 

in* 

t  70 

.1 

-o  i  '  !.*; 

idlCi 

' 

li  •...  lrl7. 

1 •' 

... 

'  ' 

J 

;  ''  1 

■  _ _ '  -  - 

KaKiLITN  ^ 


;  '.panlaad  wlldllfa 

WELL  SUITED  on  0  to  12  percent  slopes  *  ««’il  suited  to  several  aperies  oi  *ild  hcroaceous  plants.  ^ 
berdwood  v.tiopy  plants.  ;r.ii  «  a:id  seed  crops,  grassoa,  and  lC);umcs.  1 

SUIT^.D  on  13  CO  Id  percent  slopes  *  moderal<*  iiolcatlon  for  grasses  and  legumes  and  severe  .or  j 

1  ilDodlaiid  wildlife 

’'<TLL  sumo  on  0  to  13  percent  slopes  ~  «ell  suited  to  several  species  of  harowood  woody  plants 

and  «lld  herbaceous  plants.  i 

SUITED  on  13  to  IS  percent  slopes  slop^  is  moderate  llaiitaticn  for  production  ot  grasses  and  ' 

(  Weciand  wildlife 

i  .  .  _ 

UI/SUITED;  Moderately  veil  to  well  drained  soils;  :'«w.  if  any.  suitable  plsnt  species  for  ' 

'vctland  food  and  cover;  water  table  coo  deep  for  snallo*  water  developments . 

LtMlTATIONS  ft)R  RECREATION  U 

^ Cottages  and 
utility  bul .dings 

SLICirr  on  0  to  7  percent  slopes. 

.WODT.'UTS  on  7  to  12  percent  slopes  *  slooes  liniC  use. 

Sr.VERr.  on  slooes  exceeding  12  percent  •  slones  severely  limii  use. 

'  Tenc  and  camp 

1  tiailar  sitea 

SLIGffT  on  0  CO  7  perc  ent  slopes. 

iiOOCRATE  oil  7  tu  12  percent  slopes  *  slopes  liroit.  use. 

on  slopes  exceodin-'.  12  percent  *  slopes  severely  lieiit  use;  tun  >(i.ficulc  to  ..iirf  n.n. 

1  Pi.-nlc  araas 

SLIGHT  on  0  to  7  poruont  slopes. 

MODEHATF  on  7  to  12  percent  slopi-s  •  limit  use. 

SEtTW  on  slopes  exce^Oint*  12  oeroent  •  slopes  severely  limit  use;  t-_rJ  difficult  to  maint.i..*. 

10111111111 

VODLHATS  on  0  to  7  percent  slopvs  -  Uopvs  ii.-it  use. 

SE'.TkE  on  <5op»s  exce'diii<  7  percent  *  ‘I.mh'S  sevcrclv  limit  cse. 

Paths  and  trails 

1 

.LUIl^T  on  d  rn  12  ner«‘<.'nt  slopes. 

'XiD'.rwtTS  ei  . to  iJ  ..nt  -vl-’P-  s  *  s  li’;il  jse.  Pit!-..'  n;.!  l;  .lla  ool  on  •  ;.v  >'  t  .a  .i.-. 

sut'vct  to  crosi-.n  md  r  r.  -ise. 

i  Golf  course  fairways 

."'l.lGilT  0,1  ■>  111  7  ;'*;i  «*fOl  »l*'’p»***. 

'.iOC:  ;cATT  on  7  to  l-I  ocic  •nt  »loo‘  S  -  sioo.»s  Iinlt  u>v. 

»EVT.’.!*  or,  slopes  oxcTcb i nc  ij  p-.r«'.»oi  -  slopes  -.•••.crelv  Imu  a5»v:  turf  Jl..icult  to  ‘>ai!\l-«in. 

limitations  for  some  other  uses  1/ 

SLIGHT  on  '1  to  7  perf*nt  slopes,  Tad-.nir  for  streets  ind  lots;  .subiect  to  erosion. 

MODERATE  on  7  to  IJ  ,>«?rccne  slopes.  Moderate  grading  i«r  streets  and  lots;  subject  to  erosion. 
SEVERE  on  slopc?s  exceeding  12  percent:  many  ruts  and  nils  for  strc«’t5  and  lots;  severe  crosior  1 

Septic  tank 
filter  fielda 

SLIGHT  on  0  to  7  percent  slopes;  nnderato  to  .moderately  rapid  p.*rmeabi  1 1 1>  m  suosoll;  rapid 
p'>nncahi  litv  below  depth  Oi  J  to  4  t  ■'•et ;  hazard  of  ground  water  pollution. 

UODBRaTE  on  7  to  12  percent  slopes;  slooes  hinder  installation.  Percolation  faster  Chan  43  min./in^ 
SE'^ERE  on  12  to  IR  oefcent  slooes:  sioocs  limit  use.  ' 

Sewage  lagoons 

L _ _ _ 

1/  TYm  ioil  It  tv«iu*C«d  to  «  depth  of  five  fete,  SotH  ere  reted  the  been  of  three  cleteet  of  toil  I  ll■ltatlool :  Sliftht 
reUCively  free  of  ll«ltettooe  or  i  imitetion*  are  eaaily  ovenonie;  ?loderate  li«it«tlooe  need  to  be  recognized,  ‘■it  ^an  ■ 
overcome  with  correct  planning  and  .ireful  design;  Severe  -  Umicatiooe  are  severe  enough  to  make  uee  qaett  ionat>l 
( Severe  mav  be  further  subdivided  »nc.  Sever*  and  Very  Sev»Te  when*  needed.)  R.itinea  may  *n'  -.bju.id  t-  aM-n  1 1  ••  '.i  i  xo^-n 
enr^  and  d»tA  ,rc  obtained.  USK  ok  l?<lO»!HATION  ■>>!  THIS  SMT.ET  NOT  ZLlMlhAIT  HtF  N>T1»  tt)H  t  • 

j  <'i 

.nei  <c«  leemii  -cm  ttj 


A-1.2 


O.  S.  DEPARTV'NT  or  AGBICf:  rURE 
SOIL  CON^  ATIONSERV- 


Map  Symbol 
Illlnoia  -  279 


SOIL  SURVEY  INTERPRETATIONS^ 


1  / 


•CRIES 
STATE  - Tr.I.TNflTg; 

-lba  _ LQ5.inft.li- 


Tha  Roiatta  aarlaa  consists  of  moderately  veil  drained  soils  that  have  2  to  8  percer. 
slopes  and  have  formed  in  loess  bn  uplands.  They  have  a  very  dark  gray  or  dark 
grayish-brown  silt  loam  surface  layer  and  a  brown  and  dark  yellowish-brown  silty  da 
loam  subsoil.  Grayish-brown  mottles  are  common  in  the  subsoil.  The  underlying 
material  la  yellowish-brown  silt  loam.  Rozetta  soils  have  moderate  permeabi 1 i tv , 
high  available  water 


)*>or 

••U 

CUldliicgtUn 

Comrtn 

Prmct . 

>3  in. 

P«rcanl*i(*  !eaa  than  1  lnch«a 
Panatns  Siava  No.-- 

peraiAn* 

blllty 

Avail. 

ft'atwr 

C*p»c. 
In. /in. 

Sci: 

Keac- 

Sbrir,. 

0  »  e  1  j 

UiOA 

Uni/1«4 

AAiHO 

1 

4 

10 

40 

200 

tlon 

pH 

Poien- 

O-ll 

ail 

ML  or 

A-4or 

• 

100 

100 

95- 

95- 

24- 

5- 

0.60- 

.22- 

5.1- 

Low 

CL 

A- 6 

100 

100 

32 

15 

2.00 

.24 

6.0 

11-50 

slcl 

CL 

A-7ot 

• 

100 

100 

95- 

95- 

40- 

19- 

0.60- 

.18- 

5.1- 

Mod . 

A- 6 

100 

100 

50 

23 

2.00 

.20 

6.0 

50-80 

sil 

CL  or 

A-6oi 

• 

100 

100 

95- 

95- 

21- 

4- 

0.60- 

.20- 

5.6- 

Low 

ML 

A«4 

100 

100 

37 

22 

2.00 

.22 

7.3 

riaaCliit  •  None  Hydroloilc  (toup:  g 

o«pth to wAintAbUi  3  to  4  ft.  below  surface  in  the  o.pth to b.drock:  Greater  than  6  feet. 
Canpoivitr .  tmeoaod  ‘Not  rated.  cot»o«ivit»  - concr.!.:  jijodcrate  in  subsoi 


Ij* 


SUlTABtUTY  OF  SOIL  AS  SOURCE  OF  SELECTED  MATERIAL  AND  FEATURES  AFFECTING  USE 


ia<»«m  PQQy.  ptaatlc  Index  usually  greater  than  15. 


llnaiil  tf.d . 


IhSAiiitod. 


Tv<»«|pM<r«  q  to  18  Inrhe.R  of  suitahle  material . 


DEGREE  AND  KIND  OF  SOIL  LIMITATION  FOR  SELECTED  USES 


bptlc  Tank  flUav  flalda 

Moderate; 

Water  table  temporarily  at  a  36  to  ‘♦S  inch  depth. 

Moderate; 

Depth  to  seasonal  water  table  is  36  to  48  inches; 

moHerAtp  pei-mpahn  1  ty. 

Moderate ; 

Moderately  well  drained. 

Vitk  Bnaatwiua 

Vlltaw  anaannia 

Moderate : 
Moderate: 

Plastic  material;  moderate  shrink-swell  potential. 
Plastic  material;  moderate  shrink-swell  potential. 

laiytnfT  Landrui 

( trench ; 

Severe ; 

Depth  to  seasonal  water  table  36  to  48  inches. 

Laanl  Fonda  lad  Sitoaca 

Severe; 

Plastic  Index  greater  than  15, 

Fata^lol  froM  Action 

Moderate; 

Underlving  material  periodically  wet. 

MAJOR  SOIL  FEATURES  AFFECTING  SELECTED  USES 


Moderate  permeability;  slight  seepage  hazard  during  dry  periods. 


t^a  Olll»»s  V 

■jttt  low  ahaar  strength;  low  penneabtllt-y-of  compacted  soil. 


I*  iS  Cwflpxl 


*1^JEural  drainage  usually  adequate. 


availahlf  r  Apflr  i  Ty  ;  si  np  ing  ArPAg  dii  gr  pp  f  i  M  p 

Ar.<h»  low  in  organic  matter;  susceptible  to  erosion. _ 


JSXBoaad 


gj»<1  «iiR/->pTJMo  tn  ernajfin  riiirJng  rnriR  t  riir.  1 1  nn  ,  subsoil  strongly  ariri. 


!  /  V»0  tn  conjunctton  wlih  rsuiJv  m  Soil  Survey  Intr rprat nt t on  Sheeta. 
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F«J«  I 


ROZETTA  SERIES 

DEGREE  OF  SOIL  LIMITATION  AND  MAJOR  FEATURES  AFFECTING  RECREATION  USES 


'mtap 


punic Isliftht t  Fm toTS  «f f ec tlug  ua€  are  favorable. 


Ph«««»  of 

^rUa 


Affecting  use  are  favorable 


CAPA3ILiVy«  SOIL  LOSS  FACTORS,  AND  POTENTIAL  YIELDS— level  m«n«gement> 


CapebUUy 


:v  .'0  to  27.)  I 

3  i;2  to  AT,)  lie 

C  (A  to  7X)  lie 

C2(A  to  77.)  lie 


pastureland  and  hayland 


Sp«cl«a«  Yield  in  AUMa  for  DrylofMl  ftirtRaiod)  Foroga  Production 


WILDLIFE  HABITAT  SUITABILITY 


Potofltlal  /or 


aiftee 


A  to  77i 


Phm'i9K  of  ami- 

Sorico  oeilM 


Qealit  attd 
iaad  Crop# 

Oraaaea. 

LeftdMa 

Wild 

Hertaceou* 

Plants 

Hardwood 

Tree#  and 

Shrub* 

Conilerou* 

Plante 

Good 

Fair 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

Good 

PxoKlel  Productivlt 


{fliporteal  I  Sit* 

Trvee  I  Indos 


WOODLAND  SUITABILITY 


Woodland  Monatement  Hoxords 


Cduipmeni  Seeding  Plant 

Lintltatlona  Mottolity  Competition 


Slight  t 
Severe 


RANGE  W.oak 


Climaa  Vegetation  and  Productivity  of  Alr*Dry  Herbage  (Ib./ac.)  ) 


potential  lot^- 


Openland  Woodland  Wrtlend 
WildUft  Wildlife  Wiidllfe 


Good  Good 
Good  Good 


windbreak 


Geoti^ 


Adapted  Tree#  lo  Plant 


Tree  Height  Pradletlon 

>t  20  Yeare  Aae 
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SSKTON 


KLiU  -  106  4  214 


Soil  S«rl«« 

SOIL  tmiPUTAnoics 


UV'DCH 

11/70 


MItf  881L  WlCtlfTKMI;  Tba  S«sto«i  eonaist*  of  poorly  drainad  aolla  chat  hava  tlopaa  of  laaa  cImo  2  parcanc  on  up- 

Xdadi  Mi  ttMM  taftmcaa.  Thay  hava  a  dark  grayiah-broan  ailc  loaa  aurfaca  tayar  and  a  aocclad  graylah-bn>«n  heavy  •lUy 
elAy  tOM  aubaatl.  tlia  undartying  aaterlal  ta  loa«  or  aandy  loaa.  Saxton  aeilt  hava  a  lo«  organic  matter  concent  in  th# 
6<irfM«  Idyart  alow  palpability  in  cha  subaoil,  and  a  high  available  ««cer  eapaclCy.  Surface  water  runoff  i«  alow. 


X  of  aatarlal 


Pamaabi  ttty 

Available 

vatar 

Sell 

1 

Shrink* 

inehaa 

capacity 

raacCien 

avail  1 

par  hour 

in. /in. 

pN 

potanclal 

20-,25  ! 

S.*-6.5 

Low 

19-,21 

5. 1-6.0 

Msdaraca 

to  high 

46  to  60  (nchaa 


Ugtat  T.Abta:  Leee  chan  2  feat  below  the  turfaca  at  leaac  2  moncha  during  cha  year  (ueually  in  the  eprtngl. 


1  SUITABILITY  ANO  fTATURES  AFFECTING  SOIL  AS  R£S0U«CE  MATERIAL  | 

- 1 

SOOD  if  renaming  «ei;  ec  eonacruction  site  ts  to  be  covered  by  bulldlngr,  road*,  rtc. 

POOR  If  reaaining  soil  is  to  be  rec(a4«ad  •  poorly  drained;  iaaaonal  high  vatar  table.  j 

iui4  mi  tTaval 

Sanarally  not  iutcable.  j 

1 

iMi  fill  far 

hifhaaiy  aubgradt 

POOR  in  aubaoil:  Fair  to  poor  compaction,  moderatr  to  high  shrlnk-rwall  petantlal;  plaacic  index  note  tha/i 
15. 

FAIR  in  undarlvlna  imteriat  but  isuallv  saturated  with  vacer.  Pair  compaction,  low  shrink-swell.  ^ 

KCUE  OF  UMITATIONS  AND  iOtL  FEAr.'ilES  AFFECTINC  SELECTED  '.SES  1/ 

tigbiNiy  and  atraat  1 
lacacion 

SEVERE:  Poorly  drained;  seaaonal  high  water  table,  suicepcible  to  frost  heave,  moderece  co  high 

shrintt'iwe  1 1  potenttdl  in  the  Siibsoil. 

»Ma8nliM  fw 
lav  kaildlNfa 

gfVEIS:  V^rly  drained;  aeasnnal  high  water  table,  moderate  to  high  shrlnk-svell  potential  m  ihe 

subsoil;  Subject  to  frost  heave. 

'  1 

liMi  laaarvoir 
atMa 

SLIGHT:  Slow  permeability  in  the  upper  a  feat,  has  natural  high  MSter  table  and  potential  for  dugout 

ponda  but  exceaaive  seepage  is  likely  thrxugh  permeable  macrrlal  below  A  feet  If  water  table 
la  loimrad  artificially.  .  i 

Pdnm 

NOSUTE:  Fair  stability  and  tompaction.  upper  4  feet  has  low  permaabUlty  when  compacteo.  -noerivinx  , 

Mtariai  has  sxidarace  panseablUty  when  compacted  and  poor  realacance  to  piping.  I 

Vtmwya 

Not  apptieabta. 

XaTMcaa  and 

divataiofia 

Not  applicabla.  | 

1 

Irrigaciaa 

Stvm:  Slow  Inc.k.  rat*,  .low  p.™..buity.  high  .v.ll.bl.  ».t.r  cpacltv.  .url.c.  dr.in.g.  omOM.  | 

Corroaiae 

1  of  ‘oocraca 

NOflCMTC;  Strongly  to  modlum  acid.  i 

UMITVO  STATfS  GCfAmDIT  Of  AGAICULTUW  NatlOMl  Cooparmciva  Sell  Sutvay  -  I'SA 

SOIL  COMSItVATlON  SfIVIcf  In  coeparatlan  with 

IILIPOIS  ACUCirurUfUL  rJinMNEtlT  station  i  or  z 


5.  L-28867 
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t»u'  •  fmml  Md 
•fitaiAity  Hm  tfVfs 


1  MMdlAnd 


IWTWICrAnOWS  idk  cmpukd,  pastviol,  and  uoooano 


.Suited  to  com,  aoybeena,  •niall  gnin.  gr 
And  lined . 


And  Icsumee  where  edequecely  dreined,  fertilised. 


Suited  to  A  vide  renge  of  edepted  grAeeee  end  Legueee. 


Species  to  fevor  in  existing  stands  V'htce  oak,  pin  oek,  aen 

Sultaolc  spec;ee  to  plant:  Aah,  cypreea.  pm  oak.  red  n>aple,  water  tupclo. 

Site  tnoex  range:  Upland  oak  •  65  to  75 


fKIKCiaiL  WAf  cnnis,  CAfABICtn.  and  yield  PBEOtCTtOWS  »  yielde  beeed  on  e  high  level  of  Mnecenent 


PrlaelfAl  Seil 

^alte 


208 


CrSA&Md  uSUUfd 


Cap.  Claee 

Wheat 

rTaetura~  ^ 

S  Subclaaa 

<bu) 

(AUD) 

0  to  2!l 

Mona  or  slight 

_ 

1 

■ 

1 

35 

_ 

4.5 

55 

1 

— 

200 

SUITABILITV  FOR  WlLOLXFt 


VELL  SUITED  In  drained  area# : well  suited  to  several  cpeclee  of  vlld  herbeceeui  plente*  hardwood  j 
woody  plants,  gram  and  eaed  cropa,  grasses,  and  leguMS. 

SUITED  In  undrair.ed  areas:  growth  of  herbaceous  plants,  grasses,  and  legusies  is  laoderaCely 


»>9dtu«  wiatif* 

WELL  i»OITEO  in  ootn  drained  and  undramrd  areas,  suited  to  the  eetabl  1  shmenc  of  several  species 
of  harJfcood  t.ioody  plants  and  herbaceous  plants. 

Wetland  vlldUfa 

ScllEQ  in  drained  areas:  number  ct  suitable  ipe.es  ot  wwt  land  tood  ^nd  cover  plants  is 
moaerately  limited. 

WEU,  SUITED  in  undrained  areas:  well  suited  to  several  species  of  wetland  food  and  cover  plants 
and  CO  shallow  water  develocments  snd  r*onds. 

LLMITATIONS  FOt  RECREATION  1/ 

CotUgee  end 
utility  bu.ldiage 

SEVERE:  Poorly  drained,  subject  'o  frost  ivave;  moderate  to  high  skrink-sweU  potential  m 

the  subsoil:  seasonal  high  water  table. 

XMkC  tmC 
temllmw  eicae 

Sr/ERE‘  Poorly  drained,  seasonal  high  water  table;  slow  surface  runoff,  soil  dries  slowly. 

1 

Plcale  dread 

SEVCRL’:  Poorlv  drained,  sea.sonal  high  water  labl..;  slow  <urfaie  runoff:  soil  dries  slowlv.  ^ 

rionnvw. 

SEVERE:  Poorlv  drained,  seasonal  high  water  *abie.  slow  surface  runofi,  soil  Jnes  slowlv. 

i 

Bkrka  «i4  tniil. 

SEVERE:  Poorly  drained;  seas.inal  bigh  vHter  soil  dbrns  s’.owly.  i 

1 

1 

1 

flilf  wtM  taincy* 

SEVERE:  Poorly  drained;  seasonal  high  water  table;  slow  surface  runoff'  soil  dries  slowlv;  ' 

turf  easily  damaged  where  wai.  1 

LIMITATIONS  FOA  SOME  OTWEK  USES  1/ 


iMiteitlal,  eMMKl4l  Dd 
Ilfbe  IndiMtrtAl  d4V4lop—nt 
Mill  du!>1'.g  MWn. 

SEVERE:  Frequent  or  continuous  water  saturation,  slow  runoff  of  surface  water;  may  pend  In  j 

some  areas,  excavations  fill  with  water  n  the  spring;  dries  out  slowlv.  wet  ‘■ase- 
ments  probable,  foundations,  slabs,  walks,  and  streets  subject  to  cracking  and  heavirg 
caused  bv  frost  h<  ive  and  sh  r  ink  •  s  we  1  1 . 

Septic  tenk 
filter  fielde 

SEVERE;  Slow  permeabi  1 1 1  v;  seasonal  hi.ih  water  table;  subject  to  ponding  in  places;  per¬ 

colation  race  slower  than  nn  minutes  per  Inch  in  upper  4.  feet. 

ievage  legoone 

SEVERE:  Seasonal  water  table  less  than  4*0  .neVs  oelcw  the  surface  for  extended  periols.  j 

Exceesl'/e  seepage  likelv  through  materirtl  below  4»  feei  in  areas  where  water  table  i 

IS  lowered  artificialt 

\f  Tbe  9911  I'j  avalue*ed  to  a  depth  of  five  feet.  Solle  are  rated  on  the  baele  of  three  classes  of  toll  llaitatlone:  Slieht 
relatively  free  ot  linicatlene  or  llaitatlone  ere  eeeilv  ovcrcoew;  Mode  rets  •  llaitatlone  need  to  bo  recognised,  ^t  cen  be 
overcoi  ?  with  correct  planning  and  careful  design;  Severe  -  llnltetlone  ere  severe  enough  to  make  jsa  questionable. 

Ilavere  oey  ba  further  subdivided  into  Severe  and  Very  fevers  where  needed.) 
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BEAKDSTOWN 
Soil  S«rlM 


SOIL  INIVJiFUtATXONS 


Mil?  SOIL  MSCMWION:  Tht  B«4rdato%fn  •«rl«t  constat*  of  aoaawhAt  poorly  dralnad  soil*  that  hav*  alopa*  of  l**«  than  3  par- 
eant  on  carraeaa  or  ouC««ah  plains.  Thay  hava  a  vary  dark  gray  loan  aurfaca  layar,  TTia  tubaoil  la  iK>tci*d  grayish  orown  and 
yallowlah  brovn  clay  loan.  Tha  undarlytng  nacarlal  conaiata  of  layar*  of  loany  sand,  loam,  and  sandy  loam.  Baardatown  soils 
hava  a  aodaraca  organic  maccar  contant  in  tha  surface  layer,  .itodaraca  to  moderately  slow  pamaabillty  tn  the  subsoil,  and  a 
high  available  water  capacity.  Surface  water  runoff  is  slov  to  ‘uadljra. 


Aval  labia 

water 

Soil 

capacity 

raact  ton 

in. / in. 

1 

pH 

Surfa:a  la^er  I 

Loam  j 

0  to  14  inches  j 

.ML  or  cl. 

! 

A-4  or  A-»> 

Subaoll  1 

Clay  loam  and 
•andy  clay  loam 

14  to  42  Inchaa 

1 

CL  or  SC 

1 

A-4  or  A-6 

Marlylng 

matarlal 

Stratified  loamy 
tand,  loam,  and 
sandy  loam 

42  to  60  inches 

SP.  SM 
or  ML 

A*2.  A-3 
or  A-4 

•iS-lOO  50-SO 


93‘lOO  Uo-70 


0.03-2.00  .16-. 


0.20-2.00  .16-. 18 


0.63-6.30  .10-. 


ttotar  Table:  Temporarily  I  to  3  feat  below  surface  In  the  spring. 
Hydrologic  group:  B  Oaptt  to  reck:  Greater  than  6  faat. 


Tbpsoll 


Saod  and  grawai 


load  flit  for 
highway  eubgrada 


SUITABILITY  and  features  AFFECTING  SOIL  AS  RESOURCE  MATERIAL 


Surface:  Good  -  10  to  18  inches  of  loam;  moderate  organic  matter  content  (abou:  3t). 
Subsoil:  Fsir  •  clay  loam;  sticky  wmen  wet  and  hard  when  dry;  low  organic  matter. 


Generally  not  uuicaole;  aome  sandy  iavere  below  a  depth  of  about  4  feet. 


Subaoll:  Fair  to  poor  -  low  to  moderate  shrink-stMll  potential;  fair  to  good  compaction  characterisitcs . 
Undarlying  material:  Fair  to  good  -  low  shrink-swell;  poor  to  fstr  compaction;  plastic  indtx  ususllv 


Highway  and  street 
location 


Foundaclona  for 
low  buildings  I 


Pond  reservoir 

araae 


Oms,  dikes 

and  asbankaants 


ImC  DERATE. 


SLIGHT  in 
SEVERE  In 


Hicarways 


Oralaaca 


Thtraeas  and 
dtwarstons 


Irrigation 


Corrosion 
of  eoncract 


Somewhat  poorly  drained;  seasonal  high  water  table;  susceptible  to  frost  heave;  subsoil  has 
low  to  moderate  shrtnk-swell  potential  and  fair  to  good  stability. 


Somewhat  poorly  drained;  seasonal  high  water  table,  susceptible  to  frost  heave;  subsoil  has 
low  CO  .Tioderace  shrink-sweil  porential. 


Hazard  of  excessive  seepage  through  porous  underlving  material  in  dry  seasons:  has  high  water 
table  in  the  spring;  potential  for  dugout  ponds  only. 


subsoil  -  fair  to  good  stability  and  compaction  characteristics. 

underlying  material  •  poor  to  fair  stability,  compaction  and  resistance  to  piping. 


Expoaed  subsoil  somewhat  difficult  to  vegatate;  dramaga  often  needed  to  prevent  soft. 

seepy  areas. 


Somewhat  poorly  drained;  seasonal  high  water  table;  moderate  to  moderately  slow  parmeablUtv 
in  the  subsoil. 


i3anerally  not  needed;  see  waterways  for  features  affecting  use. 


MODERATE:  Moderate  intake  ratti  moderately  to  moderately  slowly  permeable  subsoil,  high  available  | 

water  capacity;  drainage  needed  in  placet.  [ 


MOfiERATl;  Moderate  corrosion  potential;  strongly  acid  to  medium  acid. 

_______________  I 


UNITCD  STATES  CEFARTMENT  OF  AGRICULTURE  .National  Cooparattva  Soil  Survey  •  >;Sa 

SOIL  CONSERVATION  SERVICE  tn  cooperation  with 
ILLINOIS  AGRICULTURAL  EXPERIMENT  STATION 
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fw»t— <  •  4M 

•pttlilty  Um 


UsU  tutctd  to  coMonly  grow  crop*  ^oro  odo^uAtoly  drmlnod.  Us«d  oointy  for  growing  com 
ftod  ooyboono. 


jVoli  iultod  to  4  wido  rong*  of  odoptod  groooAO  4nd  logumoo. 


!  MpOoUfXi 


Lvo  Aoturoi  wcDdl«n;i«. 

SuLC4el4  ipoci^s  to  pi4nt:  Aafi,  White  ptna.  Rod  plno,  Moruoy  spruco 


mwCt?AL  Hgy  UIIIT8.  OtfAglLITY.  AMD  YltlD  >RgJICTIOKS  •  yloldo  boood  on  o  high  Uvol  of  oMgoaont 


aTlii.iMl  Boll 

Slofw 

Sroaion 

Capa* 

Sell 

Lots 

Com 

Soybean* 

Whaas 

~^.t«  '•  1 

'TagS 

n-craaa 

^aatura 

Condition 

blliCv 

K 

(bu ) 

(bu) 

(bu) 

■Dsn 

flay 

(tona) 

(AUO) 

ia« 

. 

0  CO  31 

.37 

1 

36 

45 

1 

63 

i*  * 
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SUITABILITY  FOR  WILDLIFE 


OgmlMui  tfilijllCo 


jVELL  SUITED:  WoLl  Suited  to  severol  specie*  of  tdld  herbeceou*  upland  pl4nt*i  hardiAod  wody 
pL*nt*,  grain  end  seed  crop*,  end  gte**e8  end  Icguoee. 


itedUod  wlldLtfe 


jVELL  SUITED:  Well  suited  Co  the  eseeotisheent  of  several  specie*  of  wild  herbec*oue  tiplOAd  ptente 
end  hardwood  woody  pleat*.  Rapid  growth  of  coniferou*  woody  plant*  eauaaa  aerly 
canopy  cloture. 


ic  .:nd  wiiw.*xa 


LIITED;  ;<umoer  of  suicatle  plant  speclee  for  wetland  food  and  cover  noderacely  lielCed;  in* 

adequate  water  cable  for  shallow  «ater  development*  and  dugcut  pond*  during  dry 

«*a*on* . 


LIMITATIONS  fOR  RECREATION  1/ 


|wOtt«gM  and 
jistillky  bulldtr.g* 


HO  CERATE: 


SoMwhat  poorly  drainad',  taaaonal  high  water  table;  euacepCtble  to  froat  haav*; 
subaoil  ha*  low  to  aodarat*  cbrlnk^awell  potential. 


~:)nc  and  ca^ 
;.r4ll4r  aitaa 


MOERaTE:  Sonewhat  poorly  drained;  seasonal  water  cable  ac  2  Co  3  feet;  slow  ro  dry. 


Hcnic 


MOERATE:  Sot*ewhac  poorly  drained;  seasonal  water  table  at  I  to  3  feet;  slow  to  dry. 


ygyeuodc 


MOERaTR:  Somewhat  poorly  drained;  seasonal  jacer  cable  at  I  to  3  feet;  slow  to  drv. 


ii'x:  and  esaila 


MCERATE;  Somewhat  poorly  drained;  seasonal  water  table  ac  I  to  3  feet:  slow  to  drv. 


Qplf  eouvM  ttlrmy 


MOERATE:  Somewhat  poorly  drained;  uaudlly  soft  and  wet  In  the  sprin*;  slow  to  dry. 


LtKITATIONS  (CR  SOME  OTHER  USES  1/ 


MODERATE;  Periodic  water  saturation;  excavaClona  hold  water  and  dry  out  slowly;  wet  baaementa 

probable;  foundations,  slabs,  walk*,  and  streets  subject  Co  cracking  bccauee  of 
frost  heave  and  shnnk-swell  of  subaoil. 

Sapcie  eanii 
fit  tar  fialda 

SEVERE:  Hodcrace  to  (soderately  slow  perreeabllicv  m  the  subsoil;  periodically  saturated 

with  water  at  depths  of  1  :o  3  feet  in  the  spring;  coarse  underlying  material 

In  tom*  place*  may  allow  effluent  to  travel  long  distance*. 

lw«(«  UfCoam 

underlying  sandy  material,  surface  layer  poor  for  embankment  taacarlal  and  floor 
of  lagoon. 

*011  la  avaluicad  tw  a  dapeh  of  flva  iaac.  Soil*  ar*  rated  on  tha  baaia  of  three  claaaea  of  aoU  iimitatlona;  S_l ia,ht 
ralatlvaly  frwo  of  llaltatlona  or  Italtaclona  are  eaelly  overcome;  Moderate  •  limitatlona  need  to  b*  raeognlaadt  tait  can  be 
mam—  with  eorroct  plaaolng  and  careful  daatgn;  Saver*  -  llsltactona  ar*  aavar*  enough  to  make  uae  queacionabl*. 
il-Lrara  My  bo  furcbor  eubdivided  into  Severe  and  Verr  Saver*  whar*  needed.)  Ratines  mav  be  rhanged  a*  additional  eapari- 

•MsTand  data  era  obtained.  J5E  OF  INFORMATICW  ON  THIS  StiSET  Pf^Eo  NOT  ZLIHIHATZ  THt  sa.0J\9.  ;jN«SZ7E  INVESTIGATIONS.. 
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Albaqualf 


Nftp  SyaPoU 
Xlltaolt  •  16 


KUSHVim 
Soil  S«rita 


SOIL  INIT SPUTA TIONS 


EEV-LJE 

Ikf  10/71 


Miff  SOIL  SSCMPTZON;  Tt)«  Xuahvllla  tarlaa  conciacc  of  poorly  co  vory  poorly  dralnid  lOlU  tr.^c  htva  alopo*  of  !•••  :n*n 
2  parcaoe  oa  uplaoda.  Th«y  hava  a  dark  graylah  brown  allc  loam  aurface  layar  and  a  gray  alley  clay  loaa  Co  alley  clay 
iubaoll  aoceltid  wUb  atroiig  brown  .md  yallowlati  brown.  I uad«rlylng  macarlal  la  alU  loam.  Raih.vllla  acLla  hava  a  ...u 
organic  maccar  concanC  in  ena  aureaca  layar,  a:ow  co  very  alow  permeabllley  In  cr.e  aubaoll,  and  a  nigr.  availaC**  water 
capacity.  Surface  watar  runoff  ia  alow  :o  pondao. 


RTIES-Iaaad  on  taac  data  from  Adama  Co.  and  daacrlpclona  from  Jariay  and  Craan  Counciaa. 


rrofila  USDA  Taatura  t  Unified  i  AASHO 


•vrfaee  Uyer 

1 

i  1 

1 

Sklc  loam 

CL*ML 

!a-4  or  A«6 

ICO  lC-0  55-iOC  1  0.20-0.63 

.20-. 25  ;  5. >6.5 

Low 

0  to  16  Inc.nea 

1  1 

1  1  I 

lubaoll 

1  1 

i  1 

lllty  cley  low 

CL  or 

CH  |A-7  j 

100  100  93*100  Leee  then 

.15-. 19  4. 5-6.0 

Moderate 

CO  illCy  clay 

I  1 

0.06 

to  high 

16  CO  S3  IneAoa 

1  1 

Underlying 

' 

1 

macerUl 

CL  cr 

ML  Ia-6  or  A-4  j 

100  100  95-100  1  0.:0-0.63 

.18-. 23  '  5. 6-7. 3 

Low  CO 

StU  loaa 

1 

'  ! 

1 

moderate 

5i  ca  nd  ..iches 

1 

t  ‘ 

■  : _ 1 _ ^ _ 

_ 1 _ 1 

i 

Water  Table;  Laaa  chan  2  feac  below  the  surface  more  thon  I  moncha  during  the  year  fuaually  In  cne  spring). 
H(ydroioglc  group:  0  Dupen  co  cock:  Creacer  cnon  6  feet. 


i  si(t.a8:l;: 


1  Good  Ln  surface  If  remaining  soil  is  :'.oc  co  be  revegaeaced. 

^  Topaoii  '  Poor  If  remaining  soil  Is  co  be  rwegecaced  >  poorly  co  very  poorly  drained;  seasonal  nign  water  cable. 


;  Sand  and  gravel  i  -Not  suitable. 

I  I 


Road  fill  for  Poor:  Moderate  co  high  snrink^swell  pocencial  in  the  subsoil;  plastic  index  tnore  than  20. 

highway  aubgrade 


I  Pond  raaarvolr 
areas 


(  te«a,  dik<a 
and  ambankiiants 


Waearwaya 


I 

{  Drainage 

j  Tarracaa  and 
I  dtvaraion# 


\ Irrigec ion 

Corrosion 
of  concrete 


SLIGHT;  Subsoil  is  slowly  to  very  sl.’wly  permeable;  underlying  macerial  Is  mf'detacely  slocly  I'enm.-- 
able;  'las  nacural  nigh  water  cable  and  potential  tor  dugouc  ponde. 

MOOERATF:  Fair  to  poor  stabllicy  and  c<'n>pactlon;  medium  ta  nigrt  comprcsalbl  I  icy ;  rm>der,itL-  lo  r»lgh  .•■rirup 
swell  in  bubsoll;  very  ^  l«>w  pertaaeblilty  when  compacted;  -naterlal  below  .*  Ipec  sub:ect  :o 

oLolna.  .  _  _ _ _ _ _  _ _ _ _  _ 


Generally  not  needed.  Seasonal  w«*cn(’^.!t  nindcrs  c 'nscructlon. 


SEVERE:  Poorly  to  very  poorly  drained;  slow  to  very  slow  permeability  In  the  subsoil;  high  water 

Cable;  surface  ware**  ponds  In  places;  needs  surface  drainage. 


SEVERE;  Slow  Intake  race;  I 'v  to  very  slow  permeability;  high  available  water  capacity;  'surface 
drsinage  needed. 

MODERATE  in  subsoil  •  .noderatc  ..orrosion  pocertial;  very  strongly  acid  to  medium  icid. 

SLIGHT  in  underlying  mactrlal  *  low  vorrosion  pocencial;  medium  acid  co  alkaline. 


NITED  STATES  UEPARJ-MENT  OF  AGRICULTURE 
SOIL  i '■'NSERVATl''N  .?ERV!CE  m  cooperation  with 
ILLINOIS  ACRICl't.Sl  RAl.  EXPERIMENT  STATION 


National  Cooperative  '^oil  ^urv^v 


J 


A- 1.9 


tWOTXLu  $nas 


•  tv 


IWTEPttTATlOWS  FOR  CHQPUND.  PASTUKI,  AMD  WDOCLAWD 


-  l•n•nl  wid 

Um  crop* 

Suited  to  eoQtlauoua  roi#  cropping  whan  edaqustaly  dralaad  and  proparly  nanagad.  Usad  mainly  for 
grovlog  corn  and  soybasns. 

tu  tura 

S*lloa  uMd  for  paaturo  but  tha  aolla  ara  aulcad  to  a  wl4a  ranga  of  adaptad  graiaat  and  laguoat. 

iMUnd 

Spactaa  to  favor  In  axlating  atirda:  Uhlta  oak.  Pin  oak,  Aah. 

Sultabla  apaelaa  to  plant:  Am,  Cypraaa,  Pin  oak,  Pad  napla,  Uatar  tupalo. 

3tta  Indax  ranga;  Upland  oak  -  oS  to  73. 

yfclHCIftU.  HAf  unm.  CA>AaiLin,  AWD  yield  f«DICTIONS  >  yUldA  Oft  •  high  Uvl  of 


■lap. 

^mssQ^i 

SIBi 

sms 

BUie 

|«M4t 

Soybaana 

Wheat 

Loguaa-craii  >  rettura 

K 

T  1 

RSt 

(bu) 

(bu) 

May  (tana)  I  (AL'D) 

0  to  n 

Nona 

Xllw 

— 

L^_ 

• 

100 

b  -  ■  J 

35 

42 

60 

3.t  j  190 

i 

1 

I  Op— tftldlif* 


SUITAaiLlTY  FOR  WIIXIFS 

VILL  IUXTID  la  iraltud  W«U  cultad  eo^«ttv«rai  •pacias  of  wild  har^HAOuJ  plincii  hardwood 

voody  ploaett  grtla  <cwl  c—d  cropi*  grtiMi,  and  lagu—i 
?OOKLY  SUTTS  In  undraload  araat:  Poorly  tulcod  for  growli^graln  and  laad  erapa,  graaMa»  aad 
- nitunl  xcrtltinaant  st  wild  iurtictout  nlinti  aodtneilv  Ualt^ 


Moadlond  wildlife 


VBtZi  SUITED  ia  drained  «ra«a: 


SUITED  in 


Salted  CO  cna  eatabllannanc  of  aavaral  epaelaa  of  wild  barbaeaoua  t 
olenca  and  woody  plants.  i 

^drained  sreaa:  Llralced  production  of  berbacaoua  plants,  graaaaa,  and  lagusMS.  { 


VacLofid  wikdUfa 


POORLY  SUITED  la  drained  areas:  Nu;nb«r  of  aulcabla  speclea  of  wetland 'food  and  cover  plants  ^ 

severely  Uiaiced. 

WELL  SUITED  In  undralned  areas:  Well  suited  to  several  apeclea  of  wetland  food  and  cover  plants  ! 

and  to  shallow  water  deve lootaents .  j 


I  SEVERE: 

'ectofee  end 

ottlity  buildings  ! 


SEVERE: 


•^•nt  end 
ciailet 


'SOp 

s^rse 


SEVERE: 


Icnlc  ereea 


miTAHOHS  FOR  RECREATION  1/ _ 

Poorly  to  very  poorly  drained;  subject  to  frost  heave;  ™>derate  to  high  shrlnk-swell  I 
potential  In  the  subsoil;  seasonal  nlgn  water  table.  I 


Poorly  to  very  poorly  drained;  seasonal  nigh  water  table;  slow  surface  runoff;  soli  | 
dries  slowly. 


Poorly  CO  very  po<*rly  drained;  seasonal  ntgn  water  table;  slow  surface  runoff; 
soil  dries  slowly. 


SEVERE: 


<  eygrounda 


I 

- j 

Poorly  to  very  poorly  ar.nned.  seasonal  ntgh  water  table;  slow  surface  runoff; 

soli  dries  slowly  < 


PaC-im  oiM  trei.a 

SEVERE;  Poorly  to  very  poorly  drained;  sessonel  high  water  cable;  sill  dries  slowly. 

;jotf  courso  fairumye 

SEVERE:  Poorly  to  very  poorly  drained;  seasonal  nigh  water  table;  slow  surface  runot::  soli 

dries  slowly. 

_ 

SEVERE: 


loeldentlel,  coMerclel  end 
UgHC  Induetrlel  developasnc 
witfc  —bite  eet—re 


SEVERE: 


Septic  tank 
fllcar  field# 


See—e 


SEVERE: 


legoone 


LIMITATIONS  fX3R  SOHE  OTHER  USES  1/ _ _ _ 

Frequent  or  continuous  water  saturation;  slwa  runoff  of  surface  water;  may  pond  In 
some  areas;  excavations  fill  with  water  In  the  spring;  dries  out  slowly,  wet  base¬ 
ments  probable;  foundations,  slabs,  walks,  and  streets  subject  Co  cracking  md 

heavvny  caueed,  hv  and  &nr  ink^awell^ _ ; _ 

Slow  to  very  slow  permeability;  seasonal  high  weter  table;  subject  to  ponding  in 
places;  percolation  rate  slower  tnan  60  minutes  per  Inch* 


Seasonal  water  cable  less  than  Z  feet  below  the  surface  for  extended  periods  and 
water  fills  excavations. 


1/  ‘Am  eeil  !•  evaluated  to  •  depth  of  five  feet.  Sells  are  rated  or  the  bests  of  three  clasaee  of  soil  Uaitetiona:  SI t eht 
ralatlvaly  froa  of  Itaitatlone  or  limitations  are  oaeily  overcome;  Moderate  •  limitations  need  to  be  recognlomd,  but  can  be 
ovmreeaa  with  corroec  planning  and  careful  design;  Severe  -  limitations  are  severe  enough  to  Mfce  use  questionable. 
iSmvora  may  bo  Curtbmr  subdivided  into  Sej^ore  sni  where  needed*)  Ratings  mev  be  changed  sx  addltlonel  exoert- 

ence  and  data  are  obtained.  USE  OF  INTORMATIQN  ON  THIS  SHEETT  DOES  NOT  gLI«l:*ATE  THE  -iEEP  FOR  ON-SITS  INVESTIGATT  >NS 


A-l.lO 


Albaqualt 


Er.’ 

Symbol#  _ WAGNER _  UJ  J.  U4  I"''"' 

Illlnoi*  •  26  Soil  S«ri«i  ~ 

SOIL  INTER? lt£UTlO»tS 


BAISE  SOIL  XSCRIPTION  :  The  V«|nar  s«rl««  con«tdCJ  of  poorly  dr«ln«d  aoi'.t  ct\«c  n^ve  iilop««  of  Uf«  Chon  2  percent  on 
■  er««a  cerracet.  They  ^vwe  «  very  dark  grayish  brown  »lU  loafs  surface  layer  and  a  molded  graylah  brown,  dark  gray,  sn^i 
alive  gray  ^tlty  c'.ay  s^bNoil.  The  ihderlyin^  •'oterJ.ii  Is  silty  clay  loam.  Warner  soils  have  «  low  t*'  moderate  jr^an;. 
mai  Hf  ...lacenc  1.'.  ihe  si.riK«;.  very  sivw  to  si-,  •«  .»t>l .  a  ty  in  the  s^osoii,  jr.d  j  •icderjte  co  mg':  ^vailoDie  water 
.3,'«eity.  Surface  -ater  ,,  .-.l-w  to  poi-A.-  !. 


estimated 

PHYSICAL  AND  CHLMICAL  PROPERTIES 

I 

^  General 

1  Sol  1 

1  Profile 

Classification  !  oa 

>f  aeterlel  |  1  Available  ' 

1  1  i  ’■»■  - 

USQA  Texture  i  >nified  !  AASHO  5.0  rrm 

No.  10 

2 .  r  nsit 

No.  200  '  inches  |  capacity  reaction  swell 

0.0't,  mn:  per  hour  j  pH  po:ent;a; 

Surface  layer 

Silt  loam 

0  to  16  Inches 

0"  -r  ML  A-b  100 

i:o 

v-iOO 

- 1 

- - 

5 . 1  -  6  .  J 

Low 

Subaoil 

811-  y  clay 

16  :a  56  lac.nea 

i  1 

i 

ICK  Ia-7  1  100 

i  i 

100 

1 

1 

1 

1 

1  95-100 

1 

Less  than 

.:o 

.11-. 15 

4. 5-6.0 

High 

Under lylny 
material 

Silty  c lay  loam 
50  to  65  .nenes 

!  f 

1  i  • 

:  I 

i  A-6  or  A- 7  i  IOC 

1  1 

_ _ . _ ^ _ 

t 

1 

1  iOO 
i 

-1.. 

i 

I 

' 

80-95 

o.06-o.;o 

_ 

.19-. 21 

b.6-7.3 

Moderate 
to  high 

1 

Uacar  Table:  L««a  than  I  :eec  below  the  siirface  ac  lease  2  oontha  during  the  year  (usually  In  che  spring). 
Hydrologic  group;  9  Depth  co  rock:  Greater  theo  6  feet. 


S.:Tn^>L:TY  ASP  FFAiyKES  AfrcCTlNC  SflL  RESOURCE 


Topsoil 


iOOOO  i.'  fcnaining  soil  at  conscructlon  site  Is  not  to  be  revegecjced. 

POOR  If  remainlnc  soil  is  to  be  ruvegecated  •  poorly  dralnedj  seasonal  high  water  table. 


I  S«nd  and  grave  I 


Sot  suitable. 


Road  fill  for  POOR:  pJ^r  to  soot  corpaetton;  high  snrink-swell  in  subsoil;  oLastic  Index  more  than  25. 

I  higbwev  aubgradc 


TAT-'  *•« 


rSAT-SPS  aIFFCT'SC  <£Li.C-£0  -SKS  I 


'  High*w  and  street 

.c.;al  .  'n 


Poorly  drained;  seasonal  nigh  water  table;  susceptible  to  frost  heave;  hlgn  shrink-swe i 1 
notential  In  the  -•.b-'Oil. 


I  foundetiona  for 
low  buildings 


■SEVERE:  Poorly  drained;  seasonal  nigh  water  table,  nign  shrink-swell  potential  In  the  subsoil, 

subject  to  frost  neave. 


Pond  reservoir 

areas 


SLtCKT ;  Very  slow  to  slow  permeability  in  the  subsoil;  has  natural  nigh  water  table  and  potential 

for  dugcut  ponds. 


^s.  dikes 
and  s«benh»encs 


jMODERATE:  Fair  to  poor  stability  and  compaction,  low  permeability  when  compacted;  high  shrink-swell 

I  ootential;  good  resistance  to  piping. 


kleterweys 


Generally  not  needed.  Seasonal  wetness  severely  hinders  construction. 


Drainage 


?oorly  drrlned;  seasonal  nigh  water  table;  slow  nermesbll I ty :  rile  do  not  function  well. 


Terraces  and 
diversions 


.Terraces  not  needed.  Seasonal  wetness  severely  hinders  construction  of  diversions. 


f 


Irrigetlon 


.SEVERE:  Slow  intake  rate;  very  slow  to  slow  permeability;  moderate  to  high  available  water 

I  capacity:  surface  dral.nase  needed. 


Corroston 
ot  concrete 


.l^CCERATE  In  subsoil;  Moderate  corrosion  potential;  very  strongly  acid  to  medium  acid. 
SLIGin*  In  underlying  material:  L-w  corrosion  potential;  neutral. 


I'NITED  STATES  DEPARTMENT  DF  AGRICULTURE 
SOIL  conservation  service  in  cooperation  with 
iLLisois  agricultural  experiment  station 


National  Cooperative  Soil  Survev 


A-l.il 


snxM 


•«» 


IWTtPIgTAnoilS  tOK  CICTUND.  PASTUtt,  AMD  MDOIumD 


CioflAfid  •  iMtnl  And 
•9Mi4lty  Um  cTopA 


SultAd  CO  coroi  coybA^nt,  toiAll  grtirit  gtAAAAA,  and  lAguMA  wnar*  adaquacaly  dralnad.  firtlliiad. 
•Qd  liMd. 


Km  cur* 


SulCAd  CO  «  widA  rangi  of  adaptod  graaaaa  and  lAguAaa. 


UDodUad 


j/aw  Ajclaclng  woodlanda.  Spaclaa  co  favor:  3uaa^  wnlCA  oak.  Pin  oak,  Aan,  Cottoowocd,  Sycaaora. 
SuicabU  apAcloa  co  plant:  Aar.,  Pin  oak,  Rad  aapU.  Cottonwood,  Syeaoora,  Swaac  ^ua. 

Sica  indax  ranga:  Pin  oak  -  sS  :o  ^S. 


1  Soil 

1  u«tt« 

Slop* 

L  Jtnii  _ 

Erealon 

Condition 

m\m 

iSoi: 

K  1 

Loisf  Corai 
rr"’ (bull 

1  Soybaana 

1  (bu) 

1  Vhaac 
!  (bu) 

Oats 

(bu) 

LaguiM-tiraas  <  raatura  ' 
Hay  (cena)  i  (Al'S)  1 

it. 

i 

0  CO  R 

Unoredad 

1 

!  1 

1 

1 

!  90 

i 

1 

i  ! 

32 

1 

■ 

1 

i 

1 - ! - i 

j  O.s  ,190 

!  1 

1 

i  1 

SClTAaiLlTY  FOR  WILDLIFE 


CppaAUnd  vtldilfd 


VSLL  8UXTD  in  draload  araaa:  Wall  aulcad  co  aavaral  apaclaa  of  wild  barbacaoua  planta,  hard%/ood 

_  woody  planta,  grain  and  aaad  cropa,  graaaaa,  and  laguma. 

dUZTlD  in  ufldrainad  araaa:  Crowch  of  narbacaoua  planta,  graaaaa,  and  laguoaa  la  nodarataly 

llattiifl  ■ 


! 'tloodland  wildlife 


WELL  surrm  m  both  dralnad  and  jndralned  areas:  Well  suited  co  the  eacabllatuaenc  of  aaveral 

spades  of  hardwood  woody  p'jncs  end  nerbaoeous  plants  in  drained  areaa.  Growth  of 
herbaceous  planes  is  ^tjoderotelv  limited  In  urdratned  areas. 


i  ilaclaad  wildll  fe 


{SUITED  In  irained  areas;  Kuiober  ot  suitable  species  of  wetland  food  and  cover  planes  la 
I  moderately  United. 

jWELL  SUITQ)  In  undralned  areas;  Well  suited  Co  several  species  of  wetland  food  and  cover  plants 


LlMITATtONS  FOR  RECREATION  1/ 


Cotta«aa  and 
ueiUCy  bulldinga 

SEVERE: 

Poorly  drained;  subject  to  frost  heave;  high  shrlnk-swell  potential  in  the  subacil; 
saaaonal  high  water  tsble. 

HanC  and  camp 
tiailar  aicu 

SEVERE: 

Poorly  drained;  seasonal  lign  water  cable;  subject  to  ponding;  slew  surface  runoff; 
soil  dries  slowly. 

Ficnlc  araaa 

SEVERE: 

Poorly  drained;  seasonal  “ign  water  cable;  subject  to  ponding;  slow  surface  runorf; 
soil  dries  slowly. 

:  Pliygrounda 

SEVERE: 

Poorly  drained;  seasonal  rtlgn  water  coble;  subject  co  poidlng;  slow  surrace  rj:',otr. 
boll  dries  slowly. 

9I.CIM  u4  ti«lU 

SEVERS: 

Poorly  dralnad;  :>easonal  rilgii  wucer  cable;  soil  dries  alowly. 

Qolf  ceuraa  fainAya 

_ 

SEVERE: 

Poorly  dralnad;  seaaonal  nl^h  water  table;  subject  to  ponding;  al.^w  surface  runoff, 
soil  dries  slowly;  turf  eatllv  damaged  when  wet.  ' 

J 

LIMITATIONS  FOR  SOME  OTHER  USES  1/ 

laaidaBClaL.  eoaaarelal  and 
Ilfbc  tnduacrlal  davalopmane 

with  nubile  aawnra 

SEVERE: 

Frequent  or  continuous  water  saturation;  slow  runoff  of  surface  watar;  oay  pond  in  f 

soma  areas;  axcavatlons  fill  with  water  In  the  spring;  dries  out  slowly;  wet  base¬ 
ments  probable;  foundations,  slabs,  walks,  snd  straets  subject  to  cracking  and  fieovlngl 

tofcie  tuik 
(Itut  Ct«14, 

SEVERE: 

Vary  alow  co  alow  permeablUcy;  aeaacnal  hlg:)  water  table;  subject  to  ponding  in  1 

placaa;  percolation  rate  slower  than  60  mlnucas  per  Inch.  1 

j 

Sauagn  lagoonn 

SEVERE: 

Seasonal  high  water  Cahlu  '.)r  extended  n.jrloda;  sublcct  to  ponding;  racel  .'es  r..noL;'  1 
from  hlgnar  ground.  I 

1/  JIm  acll  la  avAluAtad  to  a  dapth  of  fl\a  faat.  Solla  ara  racad  on  cha  baala  of  thraa  claeaaa  of  soil  llnitattona :  Slight  • 
ralaclvaly  fraa  af  llattACiona  or  UnltaCLona  ara  aaally  overcome:  Modarata  >  UmUaciona  naad  to  ba  racognlead.  but  can  be 
awareomo  with  cercaet  planning  and  caraful  daalgn;  Savara  -  linicaciona  ara  aavara  enough  to  naka  uaa  questionable. 

^  furchar  aubdlvidad  into  Savara  and  Vary  Savara  «Aera  naadad.)  Ratlnga  may  ba  changad  sa  additional  eKper-.- 
aoca  and  data  ara  obcainad.  USE  OF  LVECBMATIQN  OH  THIS  SHEET  JOES  NOT  SLIKINATE  THE  NEED  FOR  QW-SITE  INVESTIGATIWS  . 
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fSrUiAITD  PHYSICAL  AND  CHEMICAL  PRCPESTIES 


Topsoi  1 

•  CA  -or:-.  Ir- 

1 

ir5‘‘  tHdr  ,  .'rcJnio  :Ttat:er  •o-ter'. 

Sand  and  graval 

,  No '  »  .  1 1  iri .  . 

1 

r - - 

ITcid  fill  for 
hiahway  9  jbgradc 

1  F,\:  R  fdir 

o  oo-'r  l . :  i:.J  c.'mpac.  w- 

:  f  . 

TAT  Ions  anu 


I  Hi^;',way  and  screcc 

1  location  J 

1  s-v  -  R'  , 

1 

::  -  -r-  V'  . 

1  Foundations  for 
^  lov  buildings 

SEVER:.. 

S.j ;  ••»<*:  o  i  lood  ino  , ••d**  •  r  >■. 

'  Pond  rasarvolr 

1  areas  { 

I  SEVERE; 

lo  tiJ'oovnc  mOvrldiP  :%•  sancv  %dt»-r;i.  ."i  p.Jc*-5. 

-..i.Tdr  -1  '  r  ‘  \  s<  .  . 

Ikr.s,  dikes  j 

1  and  cabankments  j 

i  MO  derate - 

i _ 

Fiir  '’o  poor  scabilitv  ind  oompaocu'o  .  ’'oit-r.it**  po  vTi^^d  ■' i ;  t 
'  empress  J  :>i  1 1  ty :  idir  resistance  to  oip.vc. 

.•  when  'O-npai  v-  o  .  -ne  1 

;  iT 

UatCTwayt 


I 

I  Drainage 


Terracaa  and 
diveraiona 


I 

i  Irrliatlen 


Je  i  :  •'#*rs  i '■'ns 


I  MOrERATE  tci  1  ♦'  .  it-lk®  rd’"  "i' 

'  ‘!''odi”c  {nl'*s  pri''**!.  ' 


»■  mfa‘  ;  .  .  l  ^  ^  • 


1  Corrosion 

1  of  concrete 

1  SLIGHT 

I 

'  <'w  corrosion  uid  to  newtril. 

L'NITED  STATES  DEPARTMENT  GF  ACRlC’JLT'.RE 

National  Cooperat 

••e  'o 

I  '-..r'-e  - 

•.A 

SOIL  CONSERVATION  SERVICE  in  cooparaUon  with 
ILLINOIS  ACRICL'Lri’RAL  EXPERIMENT  STATION 
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>j  KU.  > 


INTERPRETATIONS  lRu1Mj\NU.  P.\STURE.  AND  WOODLAND 


■*.  ••  ^ne-r«*  I'.v'-i  ;»-vel  <>?  >kir}<i4:e 


PRINCIPAL  MAP  L’SITS,  CAPABILIT:',  AND  YIELD  PREDlLTIONS  -  yields  based  on  a  high  level  of  tsanageinent 


CoecAges  and 
utility  buildings 


I  Tent  arc  eenn 
‘  trailer  etcee 


f  Picnic  erees 


Playgrounds 


srn 


WFLL  ^:''rF.D;  welt  suiieu 
cra;>ses  and 


an.DLUT 


'ieveral  species  oi  wild  berhaceoiis  plat,cs,  hardwmd  wMcdv  yl. 
•mes:  ora.n  and  seed  crops  lav  -e  -ramaKed  bv 


joi  1  sr.fl^n;  OI  several  sper;e<  o?  lard-ri*  0  -orcv  plants. 
ss«*s  aiui  ’.‘rfimes-  •lay.d  crcwt*  at  con  i  fe  r.''i;S  wcoo*.  ;’la  '• 


ta’Jl'.'  pljr.ts  J.'T  wetland  :o*-d  and  toser  •.  e  r.  se  erel 
tor  shallow  water  'eve  .opments  j-td  ponds. 


LIMITATICNS  FOR  RECREATION  1/ 


ylam  suO'w*':  »o  tiooame.  suojecc  to  r'rost  nea/e  prs'r 


•SEVERE:  fV  flood  pill''.  sih  fCt  to  floodmc.  Freouencv  vanes 


ODPRATE.  '■'n  flood 


!  SEVERF;  .  r,  I  i.  od  pi  .  •  .  ^  - 


I  :ir  -  r  reu’J*"''  var.es. 


Paths  and  trails 


.NODERAFF;  '■'n  flood  plajo.  -jobjert  to  •  .•-o.li -ly .  frecae''«  \  ar.es 


MODERATE; 

On  I  1  ood  p  1  a  1  :> 

s-iDject  to  tloodi 

Golf  course  fairwmya 

LIMITATIONS  FOR  SOME  OTHER  USES  1/ 


Reaidcncial.  coomarelal  and 

1  light  induatriai  davalopmant 
with  public  sewers 

SEVERE; 

Sub  jecC 
s u*"-  ICC  r 

to  1  loodmn; 
to  craik'.nc 

la 

■ 

>r  stabil:r\.  foundations,  slabs,  walls,  and  s^rro’.s  j  | 

rosi  heave.  ' 

Smptlc  tank 

1  filter  fielda 

SEVERE; 

i;it)  jC-  t 

areas . 

to 

wa  t  p  r 

'  less  ?  '.ar.  ir.Ehes  in  ''-e  '»crin.-  ■'  ''Tie 

- - - ,  j 

Sewage  lagoone 


Sub  jpct  to  I 
in  some  area 


avafion  nav  expose  sandv 


1/  The  soil  is  svaluated  to  a  dapch  of  flvs  feet.  Soils  are  rated  on  the  basis  of  three  classee  of  soil  Unttaticnsr  Slight  • 
~  relatlvaly  frea  of  limitations  or  limitations  are  easily  overcome;  Moderate  *  Itmltationa  need  to  be  recognized,  but  can  be 
overcome  with  correct  planning  and  careful  design;  Sevsrs  -  limitations  sre  severe  enough  to  make  use  questionable. 

( Savers  may  be  further  subdivided  into  Severe  and  Very  Severe  where  needed.) 
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rn 


Fluvaquent 


.r'lCP 

Si;’.  .'-'iT 


•^L  c-  r  CU  I  .A--  ’*r  A-’' 


ri— : .-TT  .—"I  Suos<.'»l  ; 

‘  iiU  lOAm  I 

,--  ■*  inches  i 


nje  r'. .  ’. 

.7  :  lid  c  e  r  i  d  * 

•"  31. c  lod.T 

.•  ”■  Li»  :o  *50  inches 


Wdr.cf  Tdbl«.  AC  0  to  3  f««c  dt  l^dsc  Z  -ocncha  of  t 


i  Homd  fill  for  r^'"^ 

[  highMdv  subgrdde  I 


?n-'rlv  Jcdtned.  sdtjraced 
; nmpdc '  i on  <  ha r  ic te  r .  •» i  i>  • 


roonda.ions  tor 
tOw  buildings 


?ond  r«««rvoir 
irsAS 


Qidu,  dik«s 
'  «nd  enbAnkfflsnCs 


.5t.r!rv.S,  -.."■“c';  to  tlordintf  '-i.:’-  ’ini  •• 

I  riir  to  poor  snear  stror.r'’.  -iv  ‘.ic***:  . 


)^^C•DE.^^E.  fuh'ect  to  fJoodtnc.  vfjr;  h.-i>  Sricrnd; 

,  r-ls. 


SEVERE;  Hno 


Not  dppl icaole. 


H-">or  to  fiir  stabil.tv  mJ  ci.n.'iat  t  ion 

hi^h  compressib:  i  . :  V  .  pr<'r  res. stance  tc 


raindge  and  Mood  pro’"-  *.  i  *•• 
easonal  uj!.  water 


'  Terraces  and 
diversions 


I  Corrosion 
{  of  concrete 


I  Not  appl 1 i ah ; '  . 


«•)!»■  water  r3;vn.  !  •  V 

.  -led  :  nuh  /--I  •  •  '  •  , 


..orr'su-n  'or®-.’ 


■/NIITD  STATES  DEPARTMENT  OF  ACRlClXrVJlE 
SOIL  CONSERVATION  SERVICE  in  cooperarior.  wit 
aLiNois  ACRic  v.r -iou.  experiment  ^:a:':  '• 
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BIRDS  SKRIEi 


INTERPRETATIONS  FOR  CROPLAND.  PASTURE.  AND  UDODLAND 


PRINCIPAL  MAP  'INITS,  LA?.-^J^IL1  V;'  AND  YIELD  PREDHITIONS  *  yields  besed  on  e  high  level  of  BenAgesient 


Principdl  Soi  1 1 

Mao  Units  Re 


Openland 


I  Cottages  and 
t  jC  i  I  It'  11  id  invs 


!  Uv  *I  J.  lY  I  '  K  Wl  !.iJLl  Fr 


VJU  [  <  '  "KU  on  Irained  iin»!  ,  r.>t«ci«-d  ireas.  1 

S‘  i'>is;a»  ;#*ri  .»rH  'IvnI..  -.on  oi'  crdin  -iod  <-rr»ps,  wild  herbac*»ou!»  plants,  grasses.  j 

J  .«rwMirt'«  •  v  Vftness  ind  Mt'odmc- 

I 


•  ■  •  «  st  i.-:  I'snnent  several  >oe<‘;es  or  hardwood  wocdv  olants.  [ 

■'  ;  .  t  -  t.  ef*05  i  ih'de rj  re  1  v  ;  i  •) j  r ed .  ! 


f  wetland  feed  led 
ever  slants.  shalVi-w 


LIMITATIONS  FOR  RECREATION  1/ 


Ooo-lv  '  :  -o  fleedine.  seasonal  hifh  v.«:er  'db.e;  suhiecr  '.o  :res: 

hvjve . 


Tent  d  d  ^anp 

1  trailer  sites 

SFVrtlF; 

ira. 

*  i  -  '  t-<-  ^ 

t'o  i  1  t-r  ;  seasonal 

lik'h  water 

tab :  e 

dr:c«  s.ow 

1 

;  Picnic  areas 

htVFRF 

r'hrl  -  dru;- 

r-,'  .  -  .-r» 

h;ch  wa’er 

t an  1  f  • 

.1r  *-e  ..  's'  . 

{  Playgrounds 

- - - - 1 

:  .  '  Sr 

•  '  :  1  '•••■'I  'v  .  seasona  1 

•'!  .ji-  water 

-  i  ■'  1  . 

-r  «  •  !  .'w:  ■  .  ; 

i 

Paths  and  trails 


I  Golf  course  fairways 


'  r '  1  r.i .  '  <  :  '  *  ■  .  oe  .  -n  .  *'4 i  i  w  \  r  :  ah  ®  '  ! r  . 


'o  floodi-,:;  --^asonal  •'i.rn  w,i:*:r  raPle  dri»;S  < ' 


LIMITATIONS  FOR  SOME  OTHER  USES  1/ 


SEVERF.; 

■*>(•  r  *  o  ;  1  o 

:  rf-'.  .e  ir  ^ont.nuois  wafer  sjt*ratinn.  exr  i 

Residential,  cotmeereial  and  ] 

I 

wu:  e  !• ;  *4  U'  w  ' 

*r* 

■  1  . r  ■  poor  s t ,i:  i  1  i f  ;  t oundat  ions,  slabs,  w i 

light  indust  lal  cevelcpiMncj 
with  Dubltc  sewera 

•J  1.  t  '  '  r  ^  r-i- 

•i 

■  lijse  OI  1  ro  - 1  ''e-ive. 

Septic  tank 
filter  fields 


•l.liMi-'  •  ■  t'oeli-u-  t  M. 

.  «•  nn*  I  •  I  .  »  1  ■  ■  I :  «*ti  i  .  •  s  i.<w*  t  •  h  j 


;/  The  soil  IS  sval’jated  to  a  depth  of  five  feet.  Soils  ^le  rat-d  on  the  Sasis  of  three  classes  of  soil  limitstxont:  Slight  • 
relatively  free  of  limitations  or  limitations  are  easil.  over-oflie ;  Moderate  -  limitations  need  to  be  recognised,  but  can  he 
overcome  with  correct  planning  and  careful  design:  ^.^vere  ♦  limitations  ace  severe  enough  to  make  use  questionable. 

( Severe  My  be  further  subdivided  into  Severe  and  Very  Severe  where  needed.) 
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.  OF  : 

.  L  -  L  8  3  6  ■ 


Mftp  Svmbols 
Xlilnol*  - 


•-.Vai-Lanu  v.LiiA  ,  .1  j ,  1 1  ; .  11  s, :  - ; 

^cil  Series 

SriL  -STtKPHi  !•  !  :i'N- 


BRUF  SOIL 

OtSCMPriCN:  The 

*ki  la nd 

.-iorli  u  conslrits  «t. 

. .  poorl  .  *.  ■ : h 

■A  >  -li.,  f  .It  Lavo  .1 

i' 
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.  ;:vav 

i -sl.-bro  .»»  .*»•  n-  !»■. 

lit  Ioa;-.  -i:l  .  .  If. 
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.1  .  'T 

!  about  3-'.  Inci.as  is  'r.x^  i  m. -biu-. 

.It  .lit 

ntittlcd  -lU 

1  lt>v  i  >11  :i«o  ... .  r... 

.  .Is  li;  l  .41  :  •  . 

<  •;  15  n  i '.  .  ■  .  I 

*  sill  loat. 

•noctlyd  »lth  ;i  iyls'.'. 

a:  •>»  n  V 

H't  -^.iv  inclii.i  I'l.f 

.  .tn*l  lo.x;.  1  f  •  .••• 

.  '  1  1  . 

.  .  tu 

j  ni-nt 

■'.I  ; 

'  itla'l' 

.  i'-  ...  . 

■  -  . .  "  -v  - 

;  HVil-'A..  a'  '  A. 

V  .it  1  .  ..  •  v-.'.. 

1 

1 

i  f  .rtkterial 

'  ■  a  .  .A 

■  « 

>.  1*  • 

1  •  4  i 

!  ^01 1 
j  Fiotile 

■  r^Kt 

( 

r-  :  •  • 

Suriace  lavor 

Silt  loar. 

0  '  '  3  I,:... 

!l. 

\--t  IC>J 

i  )  0 

t).  .2-.  .  Jv 

i 

. .  ^  1 - T-' 

:  uUaOl  4. 

f. .  jz-nn 

Sil-, 

•L 

\-i  -A. 

.  ji*  ;  ‘j  ”v' ' 

.  •  J  ...  a-  ... . 

L*-- . 

3  to  30  i.  ^  s 

;  : 

Un^ori/lnj 

r^atorlal 

or  i~3  1  aa 

>0-100  30--0 

:-c-o.3.;  :. 

'lit  i  j^r.,  iou.T. 
— »  a4  JAT.dv  lo.l- 


Oepth  to  ’A'dCer  Table:  iOASOtviliy  at  v>  to  3  ioct  wsuali/  1:*.  the  ..prin-;). 

Hydroloslc  ^roup:  B  Depth  to  Bedrock:  Greater  than  5 


Fopso ' 


r»X''^  Pl.t  4  t  to  :l?c<llr.g:j  s«usan.il  r.i^a  .ater 


S«nc  ind  gravel 


is'ot  Salta  1., 


Soad  fill  ijr  ro  ?OCu:  i'oor  »iat*.lity  ar  '  :'-naotior.  charaect-r . .  t  x-: 

I  hi^hn-ay  suogtace  !  .loodin^;  susc'.pciMo  to  frost  action. 


:nal  r  iirh  ■.i’  t 


Highway  and  scree 
..  ca:  -  . 

g  jSEVSRE: 

Bottomland  subject  to 
stability  »hen  *et. 

iloodins; 

scaadr..ii  li-y:  taole;  »uo;‘.t  ’.i. 

i  ;  p.4  ■ 

Foundations  tor 
lew  ojildi.nge 

j.iSVERE: 

iuoiect  to  fl'oding: 
a  ■  1  ;  : .li r  ii  poor  a 

seasonal  r 

.car  stjcr 

;.:n  •*'ator  table;  -  tjdi.in  t  *  hli;h  ci'-prc.s  i 

:ir.;  -.IV  ^ipjoC  . 

:  s.:r-. 

?onU  reservo: c 

areas 

iMODEn-ATT. : 

juhiect  to  .40odlnc; 
i;-.  wndralr.co  ireas;  :• 

learl V  .  u 
atari  /.  .•% 

s*»isor.a4  hlph  ..'.t-r  ’■(-.tn  i-.d 
pag*:  l:.  -i  il:i'  •:  '  . 

•  ‘a  .t  D' 

luTS  ,  dikes 
and  ainbankr^snes 

I.5S;T.nE: 

To*  r  scunlitv  and  co 
oi.-pressi  :ji  i  i  t>  ;  poor 

mpact  1:5j»; 

real:;:  it.'. 

-.odt’iarc  perrx' loi  I  1 1 V  .  -I'.icte.:;  '•  ' 

c  to  plpi:;.  .  1.  .  .. 

Warerwavs 

joeneral ly 

Sv.oDr’.iu'rr. : 

not  no<?de1;  sunsona’.  »- 

tne«^s  *'.iv 

lnlfr.®r"  *i*:h  ..’i  n. 

Drainage 

j 

1 -.jr.al  •-  vatc-'  t 

•r.edlam  *.cid  t*’  neutr.i 

1 1 .  ;  ■  i> . .  c 

1;  s.iL-ct 

r.ilt  .r  -..i-'lllt  ;  .rvi  i.-i-  •.•e'l.**:  .•  ir 

to  .  1  .  '  un,. 

Terraces  and 

1 1 .ersi jr  s 

iTerracea  ; 

ot  .levo  u.  I;;  ••iac*’s, 
r  .r-.-': .  :  hi  ;ner  t 

•  t. 

Irrigation 

MODr.tu:': : 

.  c.  ’r.it  t.i r-.L.  : 

in-;  r..ic*  a:.  .  ;  looo  pr 

•  t-  :  .  r  4  : ; 

‘-'orrcslon 
of  .:>ncrete 

,  oLIt.>hT : 

iy.  ■  corr-islw*:;  pott-r.li 

li :  .11. 

;  1.1  -.v.  .  .*.  •  . 

•n::ed  states  rAr.'xHT^r:.: 

Sull  p.  hnERVAFi  .•  'Fk'. 

v.-Rr-  L.  .• 

AGR.'  G  ‘  '.'r. 

n  Owpr  ra  ;  o.  . ;  • 

.  *  r  , 

.. 
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VAOXAIO)  StRlSS 


CnsplAfid  *  general  and 
apeclalty  farm  crops 


INTERPRETATIONS  FOR  CROPLA:.L.  ?ASTl'R£.  AND  y>0?LAf.L 


''ell  sillied  to  continuous  ro',  ^nerc  .idefiuaccl y  tirain-‘U  ar.o  proct.-r*y  criiliz^'O,  Used 

malnlv  lor  t;rowini»  corn  and  a  •.••.♦•.-ir.s. 


Seldom  used  for  pasture  except  In  undr-ilned  .;r-js.  Suited  to  a  wide  range  ci  adapted  crasst:' 
and  legumes. 


1  ■Species  »  i4vor  in  exiatlns-t  •;  ■'‘ar*.  t. .  -.joI  ?  . 

j  :>ult-L.O  spccioa  to  plant;  LOtt'^-.  ,  a-ca:..-  .  .  _v,rct  ,r 

- i  Irui.-A  Pm  _ ' _ J _ 

PRlNvJIPAL  MAP  'JMrS,  CAPAS  ' ’..iri  .  AND  YIELD  rKi::;:C7I{ 'L'  -  yield:  •  c.^ed  on  a  t  le-  v.  i  .rana^emen 
ill  Slope  1  E^rosicn  Cap.  Class  ..Lsat  ^  vTca  '"LegJiie 


I  Principal  Soil  Slope  .  Erosicn  Cap.  Class 

1  Map  Unit s  i  Range _ i  Condition  j  (>  jaoclasa 


0  to  2"  Unero<led 


i Woodland  wildlife 


'4ecla.id  wi.dUce 


CottA^at  and 

utiUtv  buildings 


I  Tent  and  canp 
c  rallar  « i .  s 


'^l.sat  rtts  ^gune'Crass  ]  Pasture 

(bu)  1  (  OJ  -  ;  Mflv  itertt'.  I  (ALD> 


\ 

WELL  SUITED:  Well  suited  to  - 

:Openland  wildlife 

I  grasses,  and  lo: 

hertiaceous  plants,  hard-AOod  .i/oody  plants, 
ram  ana  aeed  crops. 


%ELL  SUITED  la  drained  areas;  '••■>1.  ^uic-'d  t ,  several  speci.>s  o:  nardwood  Aoody  plants,  ikild 
j  herbaceous  plants,  gras-i;»s.  »n<i  '.^gi.r’S. 

1  SUITING  lu  Midrained  areas:  Or-~th  ••»•  ;rissvs  im  ;  y^tre^  -oderotcly  limited. 


PITTED;  .'luni' er  ct  •iuit-.-..?  il  .o-,-,  -s  ar  Aetia.-.ci  ;*C’0  mu  cover  r.oaerately  limited; 

4.  .'.adequate  vater  tac;.  *  .o.  .lo-v  -aater  de^ ‘^i'>p"'er.ts  -urinp  dry  seasons. 


LIMITATIONS  FOR  RECREATIC.'!  1/ 


1  SEV'ERB :  Somewhat  poorlv  Jrair.eu;  Tjo;c-ct  tc  Iloodlnt;;  seasonal  high  *ater  table;  sjb;ecL 

I  to  frost  heave. 


SEVERE;  Somewhat  poorly  drained;  subject  to  tioodlng;  seasonal  high  water  table;  ones 

slowly. 


.'*aths  and  trails 


,  wolf  coursa  talrways 


MODERATE  TO  SEVERE:  Subject  to  flooding: 


•iater  table:  dries  slowly. 


j  I  SEVERE: 

Somewhat  poorly  Jra;-. 

.:;  uojn':; 

:  ?..■ 

'icOdl.'.K;  soasT-al 

;*h  water  tauli;  dnvt  i 

I  laygrounds  ! 

slowly . 

/MODERATE;  Somewhat  poorly  draii.efJ;  s-yje  t  to  iluodln; 


iScVERE:  Somewhat  poorl  -  'ni 

:  slowly;  tun  easi.  •  . 


iMldcntlal,  comowrcldl  and  j 
light  Industrial  developBentj 


LIMITATIONS  FOR  SOME  CTTER  uS.-^  1/ 


Subject  to  floodin.^;  p  r*.t.-iic  ev.-r  -iaturat ic-n,  Exrn'.itions  .ill  with  *ater  ‘.r  the 
spring;  ;air  to  n-'or  ti?:.;'.’;  -nat  ^1  .■  ...a,  ino  “t.-'Pts  tc 

cracking  becaus-^  •:  .  ' 


SEVERE : 

Subject  to  riootil 

Sapcie 

tank 

percol.ition  rate 

filter 

field* 

1/  Tha  soil  IS  evaluated  to  a  depth  of  five  feet.  iciU  >r:  .ar  -e  .>r.  -as  ,  s  -f  three  daises  of  soil  I ;  ml  t  at  i  .'ns  :  ^ght  • 

relatively  free  of  limitations  cr  Umitationa  are  ea..;  j  -tr  ■  .-  .  iv  -v  rec.-wmseu,  -j'  cs''  e 

overcome  with  correct  planning  and  careful  deaign;  Sevete  -  ii-:i“2c;ct«  are  ic-^re  erojc-'  ro  rake  use  questions''].-. 

<  Sevara  may  be  lurthar  tuodlvided  into  Severe  and  Ver-'  >e  ere  ur.ere  -•.edeu.  i.  v  ’'.m'.-'d  is  *  -".t..  .ii  e.spe* - 

ence  and  data  are  obtained.  USE  OF  lNroR.*-UT10N  ON  TUTS  SirrT  nPry  nCT  Tir;  NTm  IVP  QV-SITV.  iNM.aTlCA .  K  . 


A-l.:r 


i 


r 

\ 


Map  Syabols 
Illiaola  -  77 


HUNTSVILLE 
Soil  Series 


SOIL  INTERPRETATIONS 


MLM  95,103,106,114, llj 


EEV-OWH 


BRIEF  SOIL  DESCRIPTION:  Tlie  Huntsville  series  consists  oi'  tnoderecely  Hell  drained  and  well  drained  nenrly  level  soils  or. 
bottcnXnnda.  They  have  a  black  to  very  dark  graylsh-broH-n  silt  loam  surface  layer,  Tlic  tinderlylr.;^  :aterijl  is  dj:k  ';ro*r. 
vith  eOM  layers  oT  loaa  or  sandy  loam  mottled  wit!-,  yellowisn  brown,  i;ra\  ,  iiaiii  Lrot.r.,  Uantsviiic  .^ui;  .-.ave  a 

organic  matter  content  in  the  surface  layer,  modcr.ite  iierr.eability ,  and  a  aigh  av.iila;-lo  .ater  capacic;  ,  auiiatv  runoif  i* 


ESTIMATED  PHYSICAL  ANO  C.K1>;lLAL  t^ROPERTlES 


«  ot  .naterial  |  .  Av-iilsMe  ! 

weneral  C  lagg  1 1  ic  at  ion _ '  o-i&s:nc  sieve _ _  f'eiTredoi  I  it ,  wa'.r  ' 

Soli  1  ^  I  r.o7  10  I  No.  200  I  ..-ires  , 

Ptoflle  USLa  Texture  |  .:iied  }  ArtSHO  ;  .n,ft  !  j  .rjn  ,  0.u'’4  »?:;  ^-er  hjur  ir. 


r)-i&s:nc  sieve _ _  t'ei-rredoi  I  it  ,  »a'.r  '  !  I  shnnw- 

f'O  .  10  I  No ,  200  .  .•a  I  t*  s  I  Ca  ■  ff  1 1.  t  i  n  i  s  w»- 1  1 


••  •vfByym  SUTfSCe  layer  ;  | 

Rilt  loaa  ,  CI.  or  vx  \  \~*>  or  A-  i  liM  •  >a-l00  d5-i00 

^ 0  to  3d  incnes  ’  ' 


u.l-'».3  '  L.J. 


Underlying 
-'■•.7''''  aaterlai 
— — ^  i^iUJ  silt  loaa  or 
loaa 

36  to  60  Inches 


CL  or  ilL  |.A-6  or  A--t  '  i'^'O  ‘  oa*9o  '•).->3“2.00  ;  .Id-.-J  6.1-',e  Lj  • 


Depth  to  Water  Table:  Oreater  than  S  feet. 
Hydrologic  group:  3 


Flooding:  Subject  to  annual  flooding  unless  prttected. 
Depth  to  Bedrock:  Grestor  tiun  6  feet. 


OOCO:  Silt  loam  surface  layer  more  than  2  feet  tiiick;  hl<<h  organic  .lacter  cont..r.'.. 

Topsoil 


S4n<l  .nd  «r4v,l  ^ult.ble. 


Road  fill  tot  [FAIR  TO  POOR;  Fair  to  poor  stability  and  compaction  characteristics;  subject  to  ;  U't  dlr.:' , 

hlgh««y  subgrade  i 


Dt.Rr'E  OF 


j  Highway  and  street  |SSVtRE:  Subject  to  floodln 

j  ’.CCif.-  ■■  1 


Foundetlons  for  |GE'/F.R.T;  Subject  to  iloodlng;  sus^'.'ptlblc  to  .rest  heave;  poor  stuLiliiv  •»h.-n 
lew  oulldtnga  i 


by  sandy  -i.u-'rlal  in  places;  hasaru  o. 


dikes  jMODBRATU;  ."air  to  poor  stability  and  conpactlon;  moderate  perr.eablllt;-  v.hcn  cor.paciod;  '-.od 


end  eaoankaents 


Drainage 

I  Tertdcee  and 
I  diversions 


compressibility;  fair  resistance  to  piping. 


Seldom  used;  no  major  construction  problt--.s;  subject  4loc<iiin;. 


ICHT:  Natural  drainage  is  adcqu.tt<.  aui  subjvCt  to  floodin'  unless  protected  b  le-.jv.-i, 

I 

Terraces  not  needed.  Diversions  ray  be  nw'eucd  in  sonc  places  to  Intercept  cure  i  .  roii  gro..  l. 


MODERATE:  Moderate  Intake  reto;  ...r-Jcr.it'  ..’rneebllltv;  nlgi:  ^•.ula^l•  \/atcr  cao.ic::..':  si.hreic  to 
I  flc'dlng  unlees  protoctcil  ’>y  I>*vecs. 


Low  corroeion  potent i a 


acid  t  •»  -.tldly  iit.aii.T'. 


'.'NITED  STATES  DFP.\HT':F*.T  ''•F  aCRIC.  I  T*’Ri: 

SOIL  loNSlRVaiI  aca.  .  L  in  cnopereiion  wi  ( :> 
!LL1N(US  nCRK'-LT  RAl.  i.XPl  RIMENT  STATION 

A-1.21 


‘'itior.al  Coope;it;.-tf  i-'i; 


1 


mmyius  smts 


CroplAAd  •  g«n«r«l  *nd 
•pdctalcy  faai  crop« 


_ INTERPRETATIONS  FOR  CRCPUND.  PASTURE.  AHD  UCODLAND 


v«ll  tult«d  to  continuous  row  crops  Ahsre  Mgh  level  of  r.anagement  is  used.  Corn  ana  soybeans 
are  the  aeln  crops  grown. 


Seldoo  used  for  pasture  but  well  suited  to  a  wide  range  of  adapted  grasses  and  legumes. 


j  ;'ew  ««iO<il.tnd.i . 

.  WoodUnd  :o  plant:  .;v:ir  rsipU,  Ju!:cofiwv.oJ,  -L.-t:,  .vi:-/ .  jvt-.ir, 

I  .Ted  pine.  .  .  i 

I  _ _ _ I  51te  im;cx  range  (estimated);  Yollow  pcnlur  -  “Sr;  Co-.tc:.  ^  i  -  _ _  _ 

I _ _ PMNCIPAl.  HAP  UNITS,  CAPAaiLirV.  AND  flELD  PR>:btrT!QNS  ♦  yields  based  on  a  high  ^.e!  at  -aanagement 

irnnclpsl  Soil^  ”?Jcpe  ^  Erosion  :  Cup.  Class  ^  Corn  Sovbeans  1  Vheat  •  -its  '  l,egume*Cra«»  'Taature 

I  Hap  Units  ,  -^Angs  |  Condi  tic  n  1  Subclass  !  iu«i)  I  ('-u'  t-.u)  -bu)  .  Hay  (tons)  I  (A'llji 


0  to  2%  I  L'nerodad 


IJO  J  43 


Open lend  vt Id life 


WELL  St/ITTD:  Well  suited  to  several  species  of  wilu  herbaceous  plants,  hardwood  woody  plants, 
grasses,  and  legumes;  grain  and  seed  crops  nay  be  damagea  by  flooding. 


I -loodlAnd  wildlife 


Wetland  wildlife 


I  Cottaies  and 
‘  ut4  Uty  bul  Idlngt 


*  Tent  and  -'a.*r«p 
I  trailer  £ ' 


I  Picnic  ariiss 


I  WELL  SUITED:  Well  suited  to  the  estaolishment  of  several  species  ot  r.ardwood  woody  plants,  wild 
I  herbaceous  plants,  grasses,  and  leguces.  Rapid  :;rowth  of  coniferous  -woody  plants 

]  Causes  early  ca.nopy  closure. 


i  UNyuilTD:  Well  drained;  number  oj  suitable  plants  tor  »etl«»r.a  :ood  and  cover  very  severely 

j  limlced;  Inadequate  -wafer  table  for  shallow  -water  developments. 


LIMITATIONS  FOR  RECREATION  1/ 


On  flood  (.lain:  subject  to  flooding;  subject  to  frost  .-.eave;  poor  stability  when 


SEVERE:  On  flood  plain:  subject  to  flooding*  Frequency  varies. 


MODERATE:  On  flood  plain;  subject  to  flooding.  Frequency  varies. 


1  Pleytrounds 


SEiTCr.E:  On  flood  plain;  -iubject  to  flooding.  Frequency  -.-dries. 


j  Paths  and  tral la 


ImODERATE:  On  flood  plain;  subject  to  flooding.  Frequency  varies. 


Golf  course  fairways 


|modERATE:  On  flood  plain;  subject  to  flooding.  Freqi  trncy  .-arles. 


Reaidantial.  coanerclal  and  I 
lithe  Industrial  devslopasncl 
with  public  eswetrs  ) 


Septic  tank 

filter  fields  { 


Sewage  lagoons 


limitations  FOR  SOME  OTHER  USES  1/ 


Subject  to  ilooding;  fair  to  poor  stability;  founoations,  slabs.  Aaiks,  dtid  ^tr»ets 
subject  to  cracking  oecaase  o{  frost  hoavc. 


Subject  to  flooding;  soil  is  moderately  permeable  ind  OMtin.ated  per.i'IdCion  rjCv  i:i 
faster  than  -45  minutes  per  inch. 


Subject  to  flooding;  oderace  permeability;  upper  2  tu  3  :-:et  '  iRh  ;  r.  or.:ai 


1/  The  iotl  la  evaluated  to  a  depth  of  five  feet.  Soils  are  rated  on  the  basis  or  three  cias-e-^  M  soil  l.m:-atvons  ilLiiH  - 
relatively  free  of  lisitations  or  limitations  are  sastly  overcoms;  Mode  rate  •  Umitat.or:  -<3  -e  reccgniasd,  b'Jt  can 
overcome  with  correct  planning  and  careful  design;  Severe  -  limitations  are  severe  *no-it,-  -ake  jse  ^urtuonaMe. 

ISeweta  mv  be  further  subdivided  inco  Severe  and  Very  Severe  where  needs;.)  Ratings  r.e .  •*..  ..-.ange*:  as  id-iyonai  .fxpeti- 
m*  tnd  <!.t.  ...  L'St  or  mWBMATIOM  0!l  ■rots  3WIT  J>ts  ^OT  EUMTXATE  THF  ^^ITI  %:1  Iv-S:  rt  IVVES-ICATIOSS. 


A-1.22 


Hapludolls 


U.  S.  DEPAKTMKNT  of  AGRICULTVRk 
SOIL  CONSERVATION  SERVICE 

SOIL  SURVEY  interpretations  i 


Tb«  T&tlM  seriet  coosiats  of  de«p  aoderateXy  well  iralned,  sodera'^ly  perxeable  soils.  Typically, 
the  surface  is  very  dark  grayish  brown  silt  loam  and  the  subacll  is  iark»  grayish  brcwn  silt  loaTi. 
Fatima  soils  occupy  flood  plain  positions  adjacent  to  major  streams  ^r.d  along  old  meanders  where 
.,.ATce’  stralintenlng  \xjl8  secured.  Slope  gradients  are  less  t;ian  2  per.cnt. 


.  li.tA  :hL>  S-‘IL  .  k»>HKW:'i.o  "IfiNI}  Jt'A.NT  ?{,  .;M-.  .•  N 


'  .  1  Cl4»»i;  u  .*1  ic»i 

I  - - - 

'  i<  m  J  rL,DA  I  , 


I  p^r «  ;n.  .  .  j 


I  ~  i 


,  I  .'J'T.tfa*  I*.,,.  .  I 

i  i  • 

.  <  .  /hi,  ' 


0  •  o.  j  sll  !  '1 


/  -  ,  ICO  ,  )5-  I  yo-  :jjO-W)  1^-  ■' O.o-^.c:  .^0-  -  I-  i  I>JW 

i  !  100 ;  100  I  i6  ■  .c  -  :.i  , 


K.  r.nni  (.teMtoo*!  It-'''  d»y  duration) 


;  .Cl  ■■  ;o  »»i.r '.hie:  fiucufttag  with  ri«e  nnd  fall  of 
I  ad.jacvnt  atraaaa 

1  '  ■■  tv  V  .  ...  laiwd  it  Low 


Hydrologic  group:  '2 

Depth  to  tiedfccn:  More  than  60  Incnes 


ic  r".-  m.iT"  OF  SOIL  as  source  of  selected  material  and  features  affecting  use 


_ I  tlQsui  ted 


Orvvel 


OE'.REE  AND  KIND  OF  SOIL  LIMITATION  FOR  SEl.ECTED  'JSEd 


Tr:'.-.  FllUf  Fl«id« 


Severe*  flooding 


Severe*  flooding 


h«Uow  Exc«va(ior« 

Severe*  flooding 


welllnsi: 

j  eun  8«««fn«nc«  Severe*  flooding 

Without  Rooomont*  Severe*  flooding 


•nitsry  L«ndf;i; 


w.o.'Ol  end  Str««t« 


Severe-  flooding 


Moderate-  flooding,  Engineering  soil  claae 


p)t*n(iot  Froft  Action 


MAJOR  SOIL  FEATURES  AFFECTING  SELECTED  USES 


pond  Roservoir  Ar«a»  Moderately  penaeable,  flucuatlng  water  table 


IrobMikaiont*,  Olkoo,  and  L«v««s  ^  a.j«uii<a. 

Moderate*  compacted  stability 


Otolnot*  CropUnd  oiid  rHCior^  ^  j  ^  ,  a.  i 

floode,  flucuatlon,  water  table,  moderately  permeable 


Fat  loa— 2 


DEGREE  OF  SOIL  LIMITATION  AND  MAJOR  FEATURES  AFFECTING  RECREATION  USES 


Pocen  tdi  PfoJijv'n vie 


WOODLAND  SLITABILITY 


iVoOiilsnd  Hmardi 


Sveding  j  Plant 
Moftalitv  iT>mpei»tK 


T:*  Fjv'Of  To  Plant  | 


2o2  l*in  Oak  I  35  Slight  ,  Slight  -Slight  ,  .'^derate  ,  Pin  Oak  ‘  Pin  Oak 
Pecan  I  55  i  I  !  '  '  Pecan  j  Pecan 

I  '  !  j  ,  I  Cotton- 

1  '  !  '  ‘  wDOd 


SOIL  CONSCKVATION  aifeKVIkA 


f.  jssouri 


SOIL  SURVEY  INTERPRETATIONS^'^ 


STATE  _ 

MLHA  106.  107,  106, 


Th*  Hstesh  ssriss  consists  of  deep,  very  poorly  drained,  very  slowly  perpeable  soils.  Typically, 
textures  ere  silty  eley  throughout.  The  plow  layer  is  very  dark  brown,  the  remainder  of  the  surface 
and  the  subsoil  is  doalnated  by  dark  gray,  very  dark  gray,  or  black  colors.  Wabash  soils  are  in  low 
areas  of  large  flood  plains.  Slope  gradients  are  less  than  1  percent. 


ESTIMATED  SOIL  PROPERTIES  SIGNIFICANT  TO  ENGINEERING  2/ 


Sotl 

llorUm  I  U9DA 
Ci^ch«c)  I  T««tur« 


sz!!B^ffliHHBiS3B8S8X89B8SBBD 


0-  16  sic,  c  CH 


5.6- 

Vc  ry 

7.S 

Hi  ah 

(less 

ac  Id 

With  ! 

depth) 

riiismimOcema tonal  to  frequent,  mostly  late 
soring. 

winter  or  early 

Hydrologic  group: 

D 

and  spring 

Oopth  to  bodroek: 

More  than  6  feet 

CacTMivkf  •  •(••1:  Hlch 

CortorivKy  •  eoocroto:  Moderate 

SUITAfltt-lTY  OF  SOIL  AS  SOURCE  OF  SELECTED  MATERIAL  AND  FEATURES  AFFECTING  USE 


Peer*  V^ry  hlah  shrink-swell  potential 


laorobsble  source 


Gr*v«i  I  limrcbable  source  _ 


exture  _ _ _ 


DEGREE  AND  KIND  OF  SOIL  LIMITATION  FOR  SELECTED  USES 


ptic  Teak  rut«r  FUid« 


L«eooa» 


li««  UxeavailOM 


WUh 

Wlvfioul  Baa«aiata« 


nitary  Landfill  (trench  6 
area  types) 


Pot«nUal  Frost  Action 


F«ad  »— nrolr  Areas 


Sa  Dikes*  sod  Lsvsss 


Drejaags  ei  Creplaad  sad  Fesfurs 


(lea 


Severe-  very  slow  permeable  floods 


Severe-  flooding 


Severe-  drainage,  flooding 


Severe-  drainage  class,  seasonal  water  table,  flooding,  shrink-swell 
Severe-  drainage  class,  seasonal  water  table,  flooding,  shrink-swell 


Severe-  wetness,  flooding,  (cover  material)-  Severe-  texture,  wetness 
makes  manipulation  difficult 


Severe-  wetness,  flooding,  very  high  shrink-swell  potential 


MAJOR  SOIL  FEATURES  AFFECTING  SELECTED  USES 


Very  slowly  permeable,  seasonal  high  water  table 


Clayey  material,  high  volume  change,  poor  compaction  characteristics 


Overflows,  very  slowly  permeable,  seasonally  high  water  table 


Low  to  moderate  available  water  capacity,  very  slow  intake  rate 


bottom  land 


1  U*«  In  conjunction  with  CulUo  to  Soil  Survey  Intcrprotollon  Shoott. 

2/  Based  partly  on  data  published  In  the  Worth  County,  Missouri 
~  Soil  Survey.  Classtf icatlon  of  material  from  0  to  20  inch 


depth  will  be  differ^nt^fn^^mlnor  phases. 


DECREE  OF  SOIL  LIMITATION  AND  MAJOR  FEATURES  AFFECTING  RECREATION  L'SEi> 


Severe-  wetneu 


Sevcrf-  wetness,  floooin^ 


FterfvciMds 


Pa<li«  «nd  Thalia 


Severe*  wetness,  flccdino 


Severe-  wetness,  surface  texture 


CAPABILITY,  SOIL  LOSS  FACTORS.  AND  .^TENTIAL  Y IELDS-(Hieh  level 


iilty  eJay 


HASTURELAND  AND  HAYLAND 


'<efa  {n  Al'M«  lof  Dty’.Mr.ti  Urtgitte-i} 


«ha**»  of 
S*r}«« 


I  Gni*A  vrrd 

,  Seed  Cj  'pa  Lefitn-* 


Potential  Productivt 


sit« 

Indet 


WILDLIFE  HABITAT  SUITABILITY 


Potential  for** 

?  '*114  I  HarUwvoJ  '  '  f  WetianU  ?  Shallow” 

.  •  .  _  uoiuferoua  _  .  ^  . 

;l<*rha<*eo'J9  I  Treat  «nu  •  ^  I  ^  ooa  And  |  wtler 

•  •  ^  ,  Piantt  ..  .N  , 

'  ®' . -ovef  Oevel. 


Potential  for** 


Opanland  i  ’Woodland  I  Wetland 
Wildlife  !  Wildlife  1  Wildlife 


WOODLAND  SUITABILITY 


Suitable  Spectet  ,  Other  ; 


Woodland  Manag^emant  Haaarda 


Erosion  Equipment  Saeding  j  Plant  I  T  F  v  r  T  Pt  i  ' 
Hazard  Limltationt  Mortality  '  Compatltlon  I  ^  ^  ^  Plan  , 


Slight  Severe  Moderatej  Severe.  I  Pin  Cak  i  Pecan 

i  i  Pecar  '  Co'.'.rn- 


WINDBREAK 


Adapfad  Treat  to  Plan 


Traa  Height  predlci'on 
at  30  Years  Age 


6 


Argiudoll 


Nftp  Syttbolt 

lllisolt  •  30  (tllcy  clay 

loaa  aurfaca) 

47  (allc  Loaoi  aurfaca) 


VIRDEN 
Soil  Sariaa 


SOIL  interpretations 


^flJLA  106.  lU.  &  115 


ECV 

Ikca  10/71 


I  UlEF  SOIL  CESCRIPTION;  7ha  Vlrdan  aeriaa  conaUcs  of  poorly  dralnad  solla  cnat  t^avt  alopaa  of  laaa  t^an  2  parctnc  on  ;p- 
I  laoda.  Thay  hava  a  black  alley  clay  loan  or  allc  loam  aurfaca  iayar  and  a  gray  naavy  alley  clay  loan  aubaoll  aocclad  vicr. 

I  brownlah  yallow  and  ollva  brown.  Tha  undarlying  material  is  allc  loars.  Vlrden  aolla  have  a  htgn  organic  tatter  content  Ir 
1  the  aurfaca  layer,  •toderacely  alow  per.taabillty  in  zr.e  subsoil,  and  j  r.lgn  to  vary  ".Ign  available  water  1  .pac  itv  Si,rface 
water  runoff  la  slow  tc  ponded. 


0.  PUTS ICAL  AND  CHEMI 


flurfaca  Iayar  | 
Silty  clay  loan  CL 
or  ailt  loan 
0  to  16  Inchea 


’A-6or.'*7  ::G  100  95“i:0  1  0.63-2.00 


SiAeoll  I 

Haavy  alley  clay  j  CH  or  CL  j  A-7 
loaa  I 

16  to  49  inchaa 


100  }  100  95-iOO  0.20-0.63 


.20-. 15  6. 1-7.3 


19-. 21  ,5. 6-6. 5 


UMerlylng 
nacerial 
,  Silt  lc;n 
49  to  60  incnes 


(  CL  or  ,  A-6 


‘  lOo  ,95-100  0.63-2. CO  ,  .16-. 13  .o.o-7.3 


Moderate 
Ico  high 


Low  :  J 
moderate 


tfaeer  Table:  Leas  than  2  feec  below  cne  surface  jc  lease  2  oonths  during  Che  year  (usually  In  the  spring). 
Hydrologic  group:  C  Depth  co  rock:  Creaeer  than  6  feet. 


.  AS  RESOURCE  MATERIAL 


pair  if  remaining  soil  ia  not  t^  be  revegetaeed. 

lopaoil  !Poor  if  remaining  soil  is  to  be  reveeecated  •  poorly  drained;  seasonal  high  water  table. 


Sand  and  graval 


Noe  Suitable. 


1  Road  fill  for  POOR:  Moderate  co  high  shrlnk-swell  potential  In  tt.e  subsoil;  saturated  witn  water  in  cne 

highly  lubgndt  1  plastic  Ind.x  isote  cr.an  25. 


Highway  and  ■ tract 


Foundaclona  for 
low  buildings 


SEVERE:  Poorly  drained;  se.iSon3l  nign  water  caole,  »u»ceptlble  to  frost  heave;  .moderate  to  nign  ir.rir.K 

swell  potential  in  the  subsoil. 


SEVERE:  Poorly  drained;  sejsonui  -.ign  water  table;  moderate  Co  nign  3nr tnk-swe  1 1  potential  in  the 

subsoil;  subject  Co  frost  heave. 


I  Pond  reservoir  SLIGlfT:  Has  natural  .high  water  cable  and  potential  for  dugout  ponds. 


QuiSg  dikes 
and  ambankaants 


Tarraeas  and 
dl vara Iona 


I  Corrosion 
I  of  concrete 


MODERATE:  Poor  to  fair  scabilLcy  and  compaction;  slow  penneablltCy  when  compacted;  medlutn  to  high  ton- 
pressibiliCy;  moderate  to  nign  shrink-swell  In  subsoil;  material  taken  from  below  4  feec  is 
subject  to  dId 


Generally  not  needed.  Seasonal  wetness  hinders  construction. 


SEVERE:  Poorly  drained;  seasonal  water  table  near  surface;  moderately  slow  permeability  in  the  sabsoil: 

,  surface  runoff  is  slow  witn  pondlrg  in  sone  places. 


SEVERE:  Moderate  Intake  race;  moderately  slow  permeability;  nigh  co  very  nigh  water  -.oidii.g  v:r-..\:y, 

I  needs  drainage  prior  co  irrigation;  slopes  connonly  less  Chan  1  percent. 


ISLICirr:  Low  corrosion  potential. 
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INTEHrigTATlOWS  fOK  CROPUMD.  PASTUtt,  AMD  tfOODU/tP 


Cfp^leed  -  geserei  and 
•geelilty  fe»  etepe 

Well  lulcad  Co  conclnuoua  row  cropa  wnan  edequacaly  drained  and  properly  seneged*  'Jaed  aelnly  | 

for  growing  corn  and  loybeena. 

Hatura 

Seldom  ueed  for  peecura  but  cne  aolla  eie  aulcad  to  e  wide  rang*  of  adepcad  greiaoe  end  lagumaa- 

UbedUod 

4^lliycrgAt  KAf  'J?<lrs.  capability,  and  yield  PHESICTIOMS  •  b4A>d  on  A  hi  gh  UvL  of 


.  >«l»eipel  Soil 

Mu^ica 

Slope 

Sroeion 

QTran 

Corn 

Soybeeni 

iJheet  ^ 

data  :  Leguma-t^raaa 

raatura  ^ 

Aeniio 

Condition 
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iL'ITABlLirV  FCH  JILDI-iFE 


Cpeeieed  wildlife 

1 

I'tlL  ^UITD  in  dralneo  at-ee*:  Veil  suited  to  eeverel  epaciee  ot  wvi.a  r.eroecaou*  pient*i  nerowooa  | 
woody  plentig  grain  end  eaed  crope»  greeeeeg  end  legume*.  i 

P(X)IUat  SUtTB)  In  ^rvdrelned  «ree*:  Poorly  Aulced  for  growing  grata  end  eeed  cropeg  greaeea  and 

legume*;  necurel  escebllenment  of  wild  herbeceou*  plant*  moderately  llolced.  1 

i 

aenrtlind  wlLdli  e 

WELL  SUITED 

SUlTm  in  u 

in  drained  ereea.-  No  natural  woodland*  but  well  auiced  to  the  eacabllBniBeaC  of  1 

species  of  wild  nerbeceous  plant*  end  woody  plants.  1 

■tdrained  jraas:  Li.'nited  production  of  nerbaceous  plants,  grasses,  .ind  leguMe.  I 

JetlAad  wildlife 

i 

'CV, \t;'  S'  IT 

WELL  SUITED 

ardi;-.!l  ir^as:  Nu.j5er  -i  suitable  species  of  .ecland  rood  end  co  tr  plants  ^ 

severely  lloited.  ' 

’.n  '.rdrained  ^reast  Well  suited  to  several  species  of  wetland  food  and  cover  plants,  | 
CO  snallcw  water  ievelooments.  j 

LIMITanONS  ro»  HBCHEaTlOH  1/ 

.Cottegee  a<»d 

1  u  :lUty  buiidlnga 

SEVERE: 

Poorly  drained;  subject  to  ponding;  seeionel  hlgn  water  table;  moderate  to  high  i 

snrtnk-swell  potential  In  the  subeoil;  subject  to  frost  neave.  i 

' 

1  Tent  end  camp 

1  *reiler  *icee 

SEVERE: 

Poorly  drained;  subject  to  ponding;  seasonal  hlgn  water  cable;  dries  slowly.  Turf 
easily  damaged  vnen  soil  is  ^ec.  i 

_ i 

1  Tlcalc  ereee 

SE'.'ERE: 

Poorly  drained;  seasonal  .nigh  water  table;  subject  co  ponding;  drlta  slowly.  Turf  | 

easily  damaged  when  soil  Is  wet. 

^  Pa-. ground* 

SEVERE: 

Poorly  drained;  seflsonel  lign  water  table;  subject  to  ponding;  dries  slew!;/. 

j 

1 

Petbe  end  creil* 

SEVERE: 

Poorly  drained:  4e«»*onal  “igh  water  table;  aubj-set  to  oondln^;  dries  ^^twly 

QdII  eoutae  fedr%«y* 

SEVERE; 

Poorly  drained;  seasonal  hlgn  water  coble;  subject  to  ponding;  dries  slowly, 

LIMITATIOHS  FDR  SOME  OTHER  USES  1/ 

laaUaatlal,  eaaaarclal  an4 
light  taduttrlal  davalagaant 

SEVERE: 

Frequent  or  conclnuoua  water  seturetlon;  slew  or  very  slow  runoff  of  surface  water;  ; 
may  pond  in  iocae  areas;  excavecione  fill  with  water  in  the  spring;  slow  to  dry;  wet 
besemnt*  orobsble;  foundectone,  elabe,  walk#,  and  street*  subject  to  cracking  .md  ' 

:ieav£ne  caused  W  :'r’sc  nc.ivc  and  *hrlnk-swei I •  - -  -  ■■■  ■  j 

4eptle  cenk 
til  tat  (lelde 

SEVISE: 

Poorly  drained;  seasonal  -ater  table  -.ear  surface;  loderateiy  slowly  oernesble  in  the! 
subsoil;  subject  to  ponding.  Per-ol-.tion  rate  osclmjted  to  be  iiower  cnan  aO  -tlr.uces 
per  Inch,  | 

•aat^  Ugaaea 

SEVERE: 

Upper  M  Incftee  i»  nigh  In  organic  .necter  content,  subject  to  ponding;  •#**on*l  water  i 
table  near  surface. 

1/  tte  •ell  l«  •v%luAted  to  •  d«pth  of  flvo  £««t.  Soil*  «r«  rat^d  cn  th«  ha«it  of  thr««  cUi«e*  of  soil  Uoltatlont;  SU^ 
”  toleclveW  fr««  of  UeLCACton*  or  Uaxeation#  art  •••ll''  ovorcoiaa;  Modo_rat_f  •  UmitotlohB  ictd  to  bt  rtcognited,  but  can  S« 
ovaceow  »tth  corratt  planning  ind  caraful  daalgn;  Savate  -  UaUatlona  ar«  aavata  anougn  to  aaka  uaa  quaatlonaOle. 

aey  be  furttiar  aubdlvldad  tnto  Savera  and  Very  5avara  w^ar•  needed. )  Rating*  ray  be  cnangad  i#  ddditlor.sl  vxrorl- 
al^M^  daca  ara  ntitalnad.  llSg  OF  LNFOIIMATION  OM  THIS  SHEET  POES  XOT  ELagMATE  THE  ,-ffiZP.f.gy..ON-SITt  LT/ESTtlaglCWia. 


Argiudoll 


tyboU 

Xlilnolt  ‘  41 


MUSCAT! ME 


Sell  Serlee 

SOIL  INnKPUTAHONS 


£EV*JAT 

2/71 


BSItF  SOIL  CSSCUFTION  ’•  Th%  MutcAClne  Mriei  eon«l«t»  of  poorly  drelnad  toilt  chec  heve  tlopot  of  0  to  3  p«rc«n:  | 

on  uplAodo  end  cerracto.  Thoy  havt  a  black  iilt  loaoi  aurfaca  layer  and  a  dark  graylah  brotm  ailty  clay  loan  ■ubaoil.  Tha 
underlying  aatarlal  la  ailc  loae.  Muaeatlne  aolla  have  a  high  organic  natter  concent  in  cha  aurfaca  layer,  noderscc 
panaaablLityt  and  a  vary  high  available  water  capacity.  Surface  water  r^jnoff  i«  9lcw. 


Hater  Table:  Teaporarlly  I  to  3  feat  below  aurface  In  the  aprlng. 
By4seiogLa  gseu^  S  Oapth  ce  rack:  Greater  chan  6  feet. 


SUITABILITY  AND  FEATURES  AFFECTING  SOIL  AS  RESOURCE  MATERIAL  i 

Tdpeell 

Surface:  Good  •  U  to  20  tnchea  of  ailt  loeo;  high  organic  eatter  content. 

SubeolL:  Fair  •  ilUy  clay  loom;  sticky  when  wet  and  hard  when  dry. 

Sand  and  graeel 

Net  eultable. 

1 

lead  fill  for 
algheny  eubgrade 

SubuU:  Foot  -  aadaratl  ■hrlnk-aw.U;  lubjMt  to  Croat  haovai  pUatle  Indba  laora  thdn  20.  | 

Undarlylng  Mtarul:  Fait  to  poor  -  low  ahrtnk-awall .  fair  to  poor  coaipaetlon;  plaaclc  index  13  to  20. 

DEGREE  OF  LIMITATIO.yS  AND  SOiL  FEATURES  AFFECTING  SELECTED  JSES  1' 

Higtanay  and  atrecc 
location 

MCKRATE:  SooewhaC  poorly  drained*,  seasonal  hlih  -nter  ta&le;  suscepclMe  to  t’r.'st  neave .  sut.soil  .« 

plaatlc  and  has  a  atoderate  shrxnk-swell  potential;  eatanal  anderlying  subaoil  ha#  low  am.nk- 

Foundatione  for 
lev  building# 

MOCERATE:  Somewhat  poorly  drained;  seasonal  high  water  table;  subaoll  haa  hign  coiepreae  ibi  1 1  c  v  and  nn'g-  j 
craca  shrlnk*swail  potential;  underlvlng  material  hae  low  shr tnk-ewel 1 ;  sueceptibie  to  trcet  j 

Bend  raaorvoir 

aroae 

MODERATE:  Underlying  material  has  moderate  permeability;  seepage  harard;  hae  temporary  seasonal  hieh  i 

water  table  and  potential  for  dugout  ponds.  i 

teae,  dikae 
and  aabantoonce 

SLIGHT  In  subeoil  >  fair  to  good  stability  and  compaction;  good  workability  and  resistance  to  oloing.  | 

MOOKRATE  in  underlying  materiel  •  fair  tc  poor  stability,  compootlon  and  rmetstance  to  piping;  fair  to  | 

Hataruaya 

SLIGHT:  Uatncee  may  hinder  conetructlon  some  saasons. 

Oralaa<a 

MOCERATE:  Somewhat  poorly  drained;  water  teblo  temporarily  1  to  3  feet  below  surface  in  the  spring, 
moderate  perMablllcy;  surface  runoff  le  slow. 

Totaacea  end 

dluarelona 

SLIGHT:  Generally  not  needed.  Wetness  may  hinder  conetructlon  some  eeaeona. 

ZrrtgaCten 

HOIERATE:  Moderate  water  intake  rate;  nwderate  permeability;  verv  high  tAter  noiamg  capaciiv,  , 

drainage  needed  in  eome  pieces  for  maximum  crop  vlelda:  high  crop  yield  potential.  ' 

i 

CoTToelon 
cf  eenoreta 

SLIGHT:  Low  corrosion  potential ;.  ctdium  acid  to  ollily  alValin*. 

i 
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imtucrAnows  ron  cx»uno,  pastuu,  and  udoxamd 


^•fWtaAty  tea  cmp* 


««ll  •utcad  to  coanonly  groHi  crop*  vhor*  tdoquAtoly  dtttnod.  Utod  nulnty  for  growing  corn 
And  AoybAonA. 


■  •mwm 


Soidoo  uAod  for  potturo  but  !•  wall  aultod  to  AovorAl  apacIaa  of  adaptod  gtaAtoA  and  taguoot. 


IHBOdUnd 


1^0  natural  ooedlonda. 

Suitablo  ipociai  to  plant*.  Aih,  Whtto  plna*  Norway  tpruco,  ltd  ptna,  Rod  maplt 
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WELL  SUllTI):  Wall  iuitc4  Co  •averol  ipcclet  of  wild  hcrboooou*  upland  planttp  hordwood  woody 
planes,  grain  and  ««ad  cropa,  and  graaaaa  and  lagusea. 

! 

{sfaodUad 

I<ELL  /,«il  solred  to  *he  as cabl  isniMnc  of  saveral  apccieft  of  wild  harbaceoua  upland  planet 

and  hardwood  woody  planca.  Kaptd  growth  of  conifaroua  woody  planet  cauaaa  early 
canopv  closure. 

/ 

VbtUftd  wildllfi 

■  A  .  -  „  ■  ■  ■  .  . 

SUlTEoj:  Sunber  of  suitable  plant  ^peoiaa  for  wetland  food  and  cover  noderately  limited;  in¬ 

adequate  <uacer  table  for  shallow  water  develop««nts  and  dugout  ponds  during  drv 

•eaaona . 

IIMITATXCMS  FOR  RECREATION  1/ 

octa^  and 
dcitiey  bufidiogd 

•10  OE  RATE; 

So«4«d>ac  poorly  drained;  suaceptlble  to  froat  heave;  moderate  ahrink-swell  potential 
in  eubaoll;  aacerial  below  subsoil  has  low  ahrlnk-awel 1 . 

.*an£  Aisd  ctmp 

aitaa 

MOOCRATE; 

SocMwhac  poorly  drained:  seasonal  water  table  at  a  to  3  feet;  alow  to  drv. 

F!' 

fiaate  araaa 

mooerate; 

SoMwhae  poorly  drained;  saaaonal  water  cable  at  1  to  3  feet;  slow  to  dry. 

?layji«uiida 

m 

Sooewhat  poorly  drained;  seasonel  water  cable  at  1  to  3  feet;  stow  Co  dry.  ' 

1 

^  Paths  md  tvai”.* 

M 

SoaeUiat  poorly  drained;  seasonal  water  table  at  1  to  3  feet;  slow  to  dry. 

t  OoLE  aowaa  fairaaya 

MSMgftATt: 

Sooiewhac  poorly  drained;  soft  and  wet  in  the  spring;  slow  to  dry. 

LmiTAtioM  roK  soHX  onsk  use  i/ 

^^^ssss 

MOCeRATE; 

Periodic  water  saturation;  excavations  «ay  fill  with  water  in  the  spring;  wet  bate-  I 
•ents  probable;  foundations,  slabe.  walks  and  scraect  subject  to  cracking  because 
of  froet  heave  and  shrink-twell  of  subaoil. 

•aftU  tank 
tit  car  tial4a 

MODOAIE: 

Savate  in  soae  areas.  Moderate  penseabllity;  some  araaa  periodically  saturated 

with  water  at  depths  of  1  to  3  feat.  Estimated  percolation  rate  ranges  free  45  to 

60  alnutes  par  inch. 

iawgg  UgooM 

MOeSRATE: 

Kodaraea  pacaeabiUCy;  seasonal  %ater  table  temporar'ly  at  daptha  of  1  to  3  feet: 
surface  layer  peer  for  embankment  nacarlal  and  floor  of  lagoeo  because  of  high  | 

organic  matter  concent,  | 

y  tfei  OAtl  U  aaluAta4  to  a  dopth  at  ftvo  foot.  SoiU  or*  ntod  on  tb*  boai*  of  chrao  claaaoa  of  aoll  Italtattona:  SltAht  - 
(•Idtlwplf  tta»  at  ItaiUtloaa  or  Itattatlona  ara  oodlly  ovoreoaoj  Hodaata  ■  llaltationt  nood  to  bo  rteognlaod,  at  con  ba 
aamaeama  witb  corroct  planning  and  eataful  daalgni  Savnra  •  linltatlona  arn  townrn  anougti  to  wkn  uin  quanttonabta. 

(Inarn  aw  b#  furtlWT  wbdlvtdnd  Into  Sawarn  and  HitT  Savara  idiom  noodnd. >  Rotingt  onv  b*  chnngad  aa  addlttonol  aaperi- 

onco  and  data  «•  obtalnod.  I.'SS  Of  mroimnow  ON  Tns  SHEET  DOES  not  ELUHWATt  THt  NEED  TOR  ON-SITt  imSTICATIONS . 
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WATER  QUALITY 
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LOGICAL  DATA  FROM  SIDE  CHANNEL;  POOLS  24,  25,  AND  26; 
MISSISSIPPI  RIVER;  1974 

2  STATISTICAL  ANALYSIS  OF  PHYSICAL,  CHEMICAL,  AND  BIO-  B-2 
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Table  9.  Results  of  Chemical  Analysis  of  Hydraulic  Dredge  Effluent  from  tho  Upper  Mississippi 
aad  Lower  Illinois  Rivers  In  the  St.  Loula  District. 


*Clted  In  Boyd  et  al,,  1972 
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Composite  Llat  of  Ph> toploAkcon  Spcclca  Collected  fron  the 
Miseiaeippi  end  ILlinole  Rlvcre  OuriAg  July  end  Septcaber  1974 


1  Mleslseippl  River  Illinole  River 
Side  I  Mein  P  Side  Main 
Channel  >  Channel  ■  Channel  Channel 
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Coapoalce  Llat  of  PhycoplaaktOB  Spocloa  Collactod  from  tha 
Hississlppl  and  Illinois  Rltrsrs  Durlns  July  and  Soptsabsr  1974 


Taxs 

Mlsalaalppl  River  1 

Illlnola  Rlvar  1 

Side 

Channel 

Main 

Channel 

Side 

Channel 

Main 

Channel 

CHRYSOPHYTA  (continued ) 

Pennales  (continued) 

cf.  Aaohora  noraant  Kabenhorac 

X 

Aaphora  ap.  Bhrenbcra 

X 

X 

Aatarlonella  fornoaa  Haaa. 

X 

X 

A.  fornosa  var.  t»racllltaa  (Hancx.)  Crunov 

X 

X 

Cocconels  pedlculus  Ehrenbers 

X 

C.  placantula  var.  euKlvpca  (Ehrenbere)  Cl. 

X 

X 

C.  acuteXlum  (Ehrenbers) 

X 

Cymacopleura  solea  (Brdblason)  U.  Salth 

X 

X 

(^mballa  ap.  Asardh 

X 

X 

X 

Dlplonels  cf.  eXltpclca  (Kuecxlna) 

X 

Dlplonela  ap.  Ehrenbera 

X 

X 

Fraallarla  bravlacrlaca  Cnioov 

X 

z 

« 

X 

F.  capuclna  Ocaauzlerea 

s 

X 

F.  crotooensia  Kicton 

X 

X 

F.  oltaachioidea  Grunow 

z 

F.  vaucherlac  var.  vaucharlaa  (Kuctslna) 

X 

Fraallarla  app.  Lvnab. 

X 

X 

X 

Gosphonexoa  oli/aceua  (LmRbye)  Keucrlns 

* 

(kmphoneiBa  sp .  Aeardh 

X 

Gyronlana  scalproldes  (Rabh.) 

z 

X 

Ga  apancerll  ((}u€k.) 

X 

X 

X 

X 

Hantraehia  amphloxya  (Ehrenbera)  Gcunov 

X 

X 

X 

Harldlon  clrculare  (Crevllla)  Aeardh 

X 

X 

Navlcula  confervacea  var.  perearlna  (W,  SBith)Gruaow 

X 

N.  exloua  Grea.  ex  Grunow 

X 

N.  araaarla  Oonk. 

X 

N.  Inflaxa 

X 

Ma  lancaolata  Kuetzlna 

X 

X 

X 

X 

N.  luzonensls  Huecedc 

X 
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tllssisslppi  River  I  Illinois  Rivet 


Side  Main  Side 
Channel  Channel  Channel 


CHKYSOPHYTA  (oonclnued) 


Ptf unales  (cont Inued) 


M.  alnlaa  Crunow 


N.  auralis  Grunow 


N.  nuclca  KucCzlng 


S.  nocha  Wallace 


elilculoaa  (Breb.  ex  Kuecz.)  Hilse 


N«  pupula  Kuetzlng 


N.  aecara  Patrick 


N.  cripunctata  (0.  F.  Muller)  Bory 


Wfvlcula  3pp.  Bory 


Nlezachla  aclcularta  (Kuetzlng)  U.  Smith 


S.  apiculata 


N.  coonutata  Crunow 


N.  dlaalpata  Grunov 


Nlczachia  cf.  gracilla  Hantzsch. 


W.  palea  (Kuetzlng)  U.  Smith 


alea  var.  tenuiroacria  Grunov 


aradoxa  (Gmel.) 


N.  algnoldea  (Nlczsch)  W,  Smith 


N,  crybltonella  (Hantzsch.) 


Nltzschla  $pp.  Haasall 


Plnnularla  obacura  Krasake 


Plonu laria  ap. 


Khoicoaphenia  curvata  (Kuetzlng)  Grunew  ex  Rabenhm 


Stauroneia  Chranberg 


Surireila  anauatata  Kuetzlng 


S ■  minute  Br^biaaon 


cf.  S.  ovalia  Br^blaaon 


S.  ovata  Kuetzlng 


Surireila  sp.  Turpin 


Synadra  acua  Kuetzlng 
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Coaposlce  List  of  Phytoplankton  Specie*  Collected  Iron  the 
Kisslasippl  and  Illinois  Rivers  During  July  end  Septenber  1974 


Mississippi  River  I  Illinois  River 


CHLOROPHKTA  (continued) 


Ptnntfies  (continued) 


S.  •aphiceph^le  var.  auacrlaca  (Crunow)  Huatedt 


S.  dellcatiaalaa  W.  SAlth 


S.  dellcaclaslaa  var.  anaustiaalffla  Crunow 


S .  faaclculata  (Agardh)  Kuetzlng 


S.  faaclculata  var,  cruncata  (Crev.)  Patrick 


S.  f lllf ortila  var.  exllls  Cleva-Euler 


S.  nana  Melat. 


S.  futtpena  Kuetzlng 


S.  ulna  (Nltz.)  Ehrenberg 


S.  ulna  var.  chaaaana  Thoaaa 


$.  ulna  var.  concracca 


S.  ulna  var.  lonalaaUia  (U.  S«lch)  Brun. 


Synadra  sp.  Ehrenberg 


Tabellarla  f locculoaa  (Roch)  Kuetzlng 


Ch  ry  a  <wonad  a  I  e  a 


Dlnobryoo  aociale  Ehranberg 


hipeytlua  caplcatua  Uolle 


CYANOPHYTA 


nelloa  ouadrupllcacua  Breblaaon 


Anabaena  unlspara  Gardner 


Anabaana  sp.  Bory 


Anacvatla  cyanea  Drouet  4  Dailey 


A.  ■arina  Drouet  4  Dailey 


A.  eheraalla  (Menegh.)  Drouet  4  Oelley 


Anacvatla  sp.  Managhlnl 


Coccochlorls  peniocyatla  (Kuetzlng)  Drouet  4  Dailey 


CoccochXorla  ap.  Sprengal 


Maraaonlella  elegana 
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Tabic  3. 

Scads  deal  Analysis  of  Biological  OaCa  from  Side 


Channel ; 

Pools  24, 

25, 

and 

26,  Mississippi 

River; 

1974 

July  1974 

■Vr 

f 

Mo. 

so . 

VAFlabl* 

it 

SO 

Oba 

X 

50 

x 

-  J 

PhTtoDlAokcon  fno.  / 1) * 

Chloro^yca 

lS3.b 

199.2 

12 

623.0 

49>.9 

i: 

388  •* 

-  '  9 

Oirr«o^yc« 

2S76.3 

bo92.6 

12 

5056.6 

3081  6 

i: 

3817  . 

C7«aophyta 

29.2 

73.3 

12 

807.9 

653.  5 

12 

428. 

■  i 

Ku«.‘eno^7(4 

91.2 

:05.5 

12 

178.9 

285.  > 

12 

130.0 

24<»  . 

Total  Oansiey 

2842.) 

7213.7 

12 

6667.1 

1590.4 

12 

4  7  >4  .  ■* 

57H1. 

Spaelaa  Olvaraicy,  d 

3.10 

).86 

12 

3.80 

0.38 

12 

3.45 

0 . 

Cvaanaaa  ]!nd«a,  « 

0.52 

0.14 

12 

0.77 

).06 

12 

0.90 

tooolankcon  (no./t): 

Cladocara 

0.7 

l.D 

12 

:.  3 

3 

12 

1  .  5 

Ca^poda 

1.1 

4.  i 

12 

U.b 

9.  f 

12 

i  ■  0 

9 . 

loclfara 

4.5 

13.0 

12 

36.8 

39.0 

i: 

20.6 

32. 

Total  Oanaiey 

9.5 

14.8 

12 

53.7 

37  6 

12 

J1  .  1 

.»'> . 

Spaclaa  OlvaraLCy,  4 

1.42 

1.  32 

12 

3.01 

0...7 

:  2 

2.2  2 

1  . 

Svanoaaa  Inda  z ,  a 

0.94 

J.OO 

7 

0.8) 

).12 

r2 

0.3/ 

0. 

iMthoa  (;no./a^}.- 

Olltoatuata 

321.9 

b<*  r .  6 

12 

476.9 

5<;7.4 

12 

399... 

>74. 

Ulrudlaaa 

0.0 

0.3 

12 

0.9 

3.: 

1  2 

).  > 

2 . 

Palacypoda 

29.1 

93.2 

12 

19.3 

57... 

i: 

24.3 

*0. 

fiaaerop<da 

0.0 

0.0 

12 

1.8 

5.4 

l2 

3  .  i 

« • 

Cniatacra 

o.. 

1 .4 

12 

0.0 

0.0 

;  2 

■ . : 

Turbailarla 

0.0 

12 

0.0 

3.0 

•2 

0.0 

). 

NoAOtoda 

1.  d 

5.4 

12 

0.0 

0.0 

12 

0.  ^ 

• . 

taaacca 

505.  ' 

>51.2 

12 

544.9 

374.0 

12 

5.5.1 

Total  Daaatzy 

858.5 

1389.6 

12 

104X.1 

597.  3 

12 

951.  3 

1 ’  9  . 

Spaelaa  Olvaraley.  d 

2.26 

I.IO 

12 

2.60 

0.68 

•  2 

:.*} 

0. 

BvanAaaa  lodai,  a 

0.73 

0.29 

12 

3.80 

0.08 

12 

O.’b 

.1. 

NiOiPar  of  Taxa 

8.1 

5.9 

12 

11.4 

2.7 

:2 

9.8 

•• 

acSE:  X  s  mean  value 

'  SO  >  standard  deviation 

No.  obs  <■  number  of  observadons 

-  Indicates  no  sample  taken 
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Scaclstical  Analysis  of  Biological  Data  from  Main  Channel; 


Pools  24,  23, 

and  26, 

Mississippi  River 

:  1974 

July  19^4 

Sapca*bc(  19^4 

uSIBalHiPi 

No 

.No . 

Nu. 

Varlabla 

X 

SD 

Oba 

X 

'iO 

Oba 

X 

SD 

Oba 

PhvtuplAnkco«  {no. /I)'. 

ChlocophfC* 

SO. 5 

57.9 

13 

40621.4 

5765-5 

13 

20036.0 

-.137,0 

26 

Chrvto^yCA 

366.7 

213.1 

13 

7209.2 

8264-2 

13 

3773.0 

6706.5 

26 

Cy«oo'.<hyt« 

15.7 

32.6 

13 

6.*4 . 8 

607  i 

13 

330.0 

536.4 

26 

Eugl«DOphyta 

30.1 

37.5 

13 

36.0 

53.9 

13 

33.0 

45.6 

26 

Tot*X 

433.0 

217.' 

13 

44511.5  14J73d.3 

13 

24^77,3 

lOV^O.i 

.6 

SovcUt  Slvtrslty*  i 

3.24 

3.0-* 

13 

3  31 

1.12 

n 

3-27 

0.89 

26 

EvcntM*#  tnd«x,  « 

0.8d 

3.07 

n 

0.70 

0.24 

13 

0.79 

0.19 

26 

ZoooiMktott  ^no./t): 

Cl4doe«rA 

0.2 

0.-. 

13 

2.2 

1.9 

13 

1. : 

1 .  7 

26 

Co9«po4« 

1.5 

2.1 

13 

10.3 

9  5 

13 

5.9 

8.1 

26 

loclfara 

0.7 

l.O 

13 

15.5 

n.i 

13 

8.1 

11.8 

26 

TocaL  ytnaity 

2.5 

3.3 

13 

28.0 

20.6 

13 

15.2 

19.5 

26 

Sp«eU«  Dlvcrxkcy.  J 

0.68 

0.99 

13 

2.62 

123 

13 

1.65 

1.- 

26 

Indax,  a 

0.97 

0.06 

5 

0.87 

0.06 

a 

0.90 

3.08 

16 

Eanchoa 

OUgochaata 

23.0 

81.7 

13 

5.2 

U.2 

13 

14.1 

58. : 

26 

Hirudtaaa 

0.0 

0.0 

12 

0.0 

0.0 

13 

0.0 

0.0 

25 

PaLacypoda 

0.3 

l.l 

13 

1.: 

2.2 

13 

0.  7 

1 . 8 

26 

Ciaacropoda 

0.3 

l.l 

13 

0.0 

0.0 

13 

0.2 

0.8 

26 

CruaeacM 

0.0 

0,0 

13 

0.0 

0.0 

13 

0.0 

0.0 

26 

TgirballarU 

0.0 

0.0 

13 

0.0 

0.0 

13 

0.0 

0.0 

26 

0.0 

0.0 

13 

0.0 

0.0 

13 

0.0 

0.0 

26 

2$. 3 

36.0 

13 

250.5 

285.8 

13 

139.9 

229.- 

26 

rocaj  0^4 ter 

32.9 

97. ■i 

23 

256.9 

298.1 

20 

254.  i 

239.0 

26 

Spaclaa  Olvaralcy.  d 

l.ll 

0.96 

13 

1.50 

0.72 

1  3. 

1.31 

0.85 

26 

Svannaaa  Indax.  a 

0.63 

0.45 

13 

0.61 

0.36 

13 

O.bJ 

■).  36 

26 

Nuattaf  »(  Taxa 

3.0 

2.7 

13 

5.3 

i: 

4.* 

3 .  3 

NOTE:  X  =  mean  value 

SD  -  standard  deviation 
No.  obs  =  nvanber  of  observations 

-  indicates  no  sample  taken 


C-10 


Table  6. 

Statistical  Analysis  of  Biological  Data  from 


vanojn  'r a 


Twtal 


Ci  .UwcoT  a 

•d-J  f^O'«  A 

^c:  t? ar« 

Tot^l  -*jnjic/  _ 

‘Sp^clo  .'l-.acilcy,  d 

5«jk n \-A0_.  > -a'^  ; 

liuuinod 

wj  j:r«po>i4 
rii  c  sic  i  4 
T  :  .  ..»4‘ 

'.i«CUCs>s)l 

Ir.**ct4 

Tac^l 

S^«eia«  Diversity,  i 
£vcna«««  Insi««.  « 
SLO*»4f  sit  Taxi 


J-al-/ 

oiiot  *«o*r  1  *  *•  , 

_ 2vy 

^oT 

Vt>. 

_  _ _ 

_ _  j 

Ocs 

_ _ J _ 

>  j 

'■_ 

_ _ 

>b.  ; 

3 

7  .i-  -  3 

1  3  ■  -  • 

s.«.3.d 

» 0  .  } 

3 

2536-0 

’  3’  .  2 

} 

.D-1  -  0 

o.o 

J.  0 

1-3.0 

2  2'.- 

3 

71.5 

il6.0 

1 2  2 .  •• 

36.3 

t  3.6 

100 . : 

5"»o.3 

116.  j 

3  7 .  7 

“<■  -  6 

3 

2157. 3 

:.-J3 

0.7i 

3 

,.13 

0.56 

1 

3.'.* 

0.^0 

J.oi 

3 

0.37 

"7 . 09 

3 

' .  Ji 

0-7 

0.6 

3 

,  , 

2.1 

3 

1.7 

6.0 

2.6 

3 

15.3 

iO.  7 

3 

20.  ' 

2-3 

1-5 

3 

i6 . 3 

2  .  ’3 

3 

9.2 

9.0 

:.o 

3 

3-.  3 

10.5 

3 

21.  5 

:.3t 

0.S7 

3 

2.52 

0.17 

3 

2.16 

0.9 

0.07 

3 

0.66 

0.02 

3 

0.67 

737.3 

•06  • 

3 

219.7 

'2  ' 

3 

-63.0 

0.0 

1 . 0 

3 

0.0 

3.-3 

3 

0.3 

U5.3 

i  <0.1 

3 

u.? 

25  - 

3 

65.0 

0.0 

0.0 

3 

3.0 

‘■oio 

3 

o.c 

0.0 

3.0 

3 

0.0 

*.  7 

f 

v7.3 

3.0 

•j.o 

3 

■• .  *5 

0.0 

0.0 

0.0 

3 

0.0 

j  .  i 

1 

3.J 

215.0 

32, .3 

3 

21-.3 

::: .  2 

3 

21- .  * 

«  0^  • ' 

595.2 

3 

—  7.7 

O/B'.J 

3 

79: . ' 

:.'2 

0.21 

3 

3.03 

Q.o: 

3 

2.57 

O.il 

O.Oi 

3 

•7.97 

:.D6 

3 

0.59 

10.  7 

2.9 

3 

21.3 

3  - 1 

3 

21«  1 

NOTE:  X  =  mean  val'ce 

SD  =  standard  deviation 
'.'■o.  obs  =  number  of  obser'/ation 

-  indicates  no  sample  taken 
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FIGUKE  1.  YEARLY  VOT.M.  CATCH  OF  BUFFALO  CALCULATED  FOR  NAVIGATION  POOLS 
■SI.  O',  UPPER  MISSISSIPPI  AND  LOUER  ILLINOIS  RIVERS 


FIGURE  2.  YEAIU.  ’  TOTAL  CATCU  OF  CATKICH  CALCULATED  FOR  N.V/IGATIOS  FOOL 
2't,  •’S,  AND  26,  UPPER  MISSISSIPPI  AND  LOWER  ILLINOIS  RIVERS 
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FIGURE  3.  YEAKI.r  TOTAL  CATCH  O?  CARP  CALCULATED  FOR  KAVIGATION  POOLS 
24.  2S,  AND  26,  UPPER  MISSISSIPPI  AND  LOWER  ILLINOIS  RIVERS 


FIGUKE  YEARLi  TOTAL  CATCH  OF  DRUK  CALCUIATED  FOR  NAVIGATION  POOLS 

24.  25,  AND  26,  UPPER  MISSISSIPPI  AND  LOWER  ILLINOIS  RIVERS 
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Table  23 


Plants  Collected  in  1974 


ACAN~b.Crl^; 


Hue  Ilia  hui'.ilis  1 
Huellia  strecens 


ACERACE.\E 


Acer  ne^unJo  L. 

Acer  saccharinum  L. 


AIZOACEAE 

Mollugo  verticillata  L. 


ALISMACHAE 

Alisrna  plantago-aquatica  L. 
Echlnodorus  cordifolius  (L.)  Griseb. 
Sagictaria  grar.inea  Michx. 

Sagittaria  latifolia  Wllld. 


AyAR.Mrub\CE.^E 

Amaranthus 

Atnaranthus 

Amaranthus 

Amaranthus 

Froelichia 


hybridus  L. 
spinosus  L. 
tamariscinus  Nutt, 
tuberculatus  (Moq . )  Sauer 
gracilis  (Kook.)  >toq. 


ANACARDIACEAS 

Rhus  arorTwatica  .Ait. 
Rhus  glabra  L. 

Rhus  radicans  L. 


A'.'KC'.'ACE.'.E 

Asimina  triloba  (L. )  Eunal 

APOC\TACE/iE 

•Apocynum  car.nabir.um  L. 
Apocynuti  sibericum  Jacq  . 

AQUIFOLLACEAE 

Ilex  decidua  Walt. 


ARACEAE 

Arisaera  dracontium  (L.)  Schott. 


Table  23  . ) 


ASCLE?L-\DAC:rA2 

A^iclc.'laa  hirtellr.  (Pennell)  >.'oodson 
Aiclor-;  13  Inca  mat  a  . 


Aitl'.;!.;  f'crcura  3C  ens  1. 
C\T.anc;-.c;ri  la-jve  •'Mlchx.)  Pens. 


HALSA  lit  AC  —A  1 

Impdtier.a  capensis  Meerb. 
Impati  r.a  pallida  Nucc. 

BETUI^CLAS 

BeCula  nigra  L. 


BIGNONIACEAE 

Catr.psls  raiicans  L.  Seen. 


SORAGISACEAE 

Heliotrcpiur.  indicun  L. 


C^.'iPA.'r.'L.ACE.-.E 

Campanula  a.m^aricana  L. 

Lobelia  cardinalis  L. 

Specularia  perfoliata  (L.)  A.  DC. 


CAPPARIDACEAS 

Polanisia  dociecandra  (L.)  DC. 

CAPRIFOLLi.CEAE 

Lonicera  japonica  Thunb. 
Lonicera  morrovi  Gray 
Sanbucus  canadenais  L. 

GAPVOPH'rLI..^CEAE 

Ceragtium  'nilga tu.n  L. 

Dianthus  artteria  L. 

Lychr.ig  alba  Mill. 

Silane  stellaca  (L.)  -Ait.  f. 
Stellaria  media  (L.)  Cyrillo 

CELA3TR.ACEAE 

Euonymus  amaricanus  L. 
Euon;,'-.mus  a  tropurpureus  Jacq. 


t 


I 


i 


I 

I 
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Table  23  (coot.) 


CESATOPHYLUGilS 

Ceratophyllum  demersum  L. 

CHENO?ODIACS.<.2 

Che aopol Ivin  album  L. 

Cyclolona  atripllctfoliua  (Sprang.)  Coult. 

C0M.'-!ELrM4CEAE 

Covrjnellna  diffusa  Burm. 

COMPOS  m-'.s 

Ambrosia  ar  Cecil  slit  ol  la  L. 

Ambrosia  Criflda  L. 

Arctium  minus  (Hill)  Bernh. 

-Aster  lateriflorus  (L.)  Britt. 

Aster  parvlceps  (Burgess)  MacKenc.  S  Bush 
Aster  pilosus  Willd. 

Aster  simplex  Willd. 

Btdens  bipinnata  L. 

Bidena  cernua  L. 

Bidena  comosa  (Gray)  Wieg. 

Bidena  connate  Muhl. 

Bidena  frondosa  L. 

Bidena  polylepia  Blake 
Bidena  vulgata  Greene 
Boltoaia  asteroidas  (L.)  L'Her 
Cirsi'jm  vulgare  (Savi)  Tsnore 
Ecllpta  alba  (L.)  Hassk. 

Erlgeron  atinuus  (L.)  Pers. 

Erlgaron  canadensis  L. 

Ertgeron  strigosua  Muhl. 

Eupatorlum  coelestlnum  L. 

Eupatoriu."  ru.gostan  (HoutC.) 

Zup.acorium  serotir.um  Michx. 

Kelianthus  annuus  L. 

Iva  ciliata  Villd. 

Lactuoa  canadensis  L. 

Lactuca  floridana  (L.)  Gaertn. 

Luctuca  scariola  L. 

Polymnia  canadensis  L. 

Pyrrhopappus  carolinianus  G^alt.)  DC. 
Solidago  altlssima  L. 

Sonchus  oleraceu.3  L. 

Vernonia  altlssima  L. 

Vernonia  baldwin  Torr. 

Vrrnonia  missurlca  ?.af. 
ynnthi'im  chlr.enss  Mill. 

Xanchium  pensy 1 vanlcum  Wallr. 
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Table  23  (cont.) 


CONVOLVULACEAS 

Convolvulus  sepluiE  L. 

Cuscuta  cuspidata  Engela. 

Ipomoea  hederaceae  (L.)  Jacq. 
Ipomoea  lacunosa  L. 

IporxDaa  sanduraLs  (L.)  C,7.V/.  Mey . 

COHl'JACI-AE 

Cornus  drunanondi  Meyer 
Cornus  florida  L. 


GORYLACEAE 

Alnus  serrulata  (Ait.)  Willd. 


CRUCIFERAE 

Barbarea  vulgaris  R.  Br. 

Lepldiuni  vlrginicum  L. 

Rorlppa  islandica  (Oedar)  Borbas 
Rorippa  sesslliflora  (Nutt.)  Hitchc. 

CL’CURBITACEAE 

Cltrullus  bulgaris  Schrad. 

Cucurblta  f oetldlssitaa  H3K 
Slcyos  angulatus  L. 

CUPRESSACEAE 

Juniperus  birginiar.a  L. 

CYPERACEAE 

Carex  squarrosa  L. 

Cyperus  acuminatus  Torr.  &  Hook. 
Cyperus  arychrorhizos  Muhl. 

Cyperus  esculentus  L. 

Cyperus  strigosus  L. 

Eleocharis  .uacrostachya  Britt. 
Eleocharis  obtusa  C^'iUd.)  Schultes 
Sclrpus  valldus  Vahl. 

DIOSCOREACE.AE 

Dioscorea  vlllosa  L. 


EBENACEAE 

Dlospyros  virglnlana  L. 


BQUISET.AC£.\S 

Equlsetum  arvense  L. 


Table  23  (cone.) 


EUPHORbUCEAE 

Acalypha  vlrginic.a  L. 

Croton  glandulosus  L. 

Croton  !ton.intho,.5yr-.ns  Mlchx. 

Eunhorbia  dent.ita  >‘J.chx. 

Enthorbia  hu;;.!;. cr.i t.i  Engelm. 

E^uohorbl  >  t.-acil-'! ta  L- 

FAGACE.AE 

Quercus  bicolor  MIL.’.. 

Quercu.s  i:'..bricaria  'llchx. 

Quercus  in'icrocarpa  Michx. 

Querens  r.iari  landic.?  Mnenchh. 

Qtiercus  pslustris  Muenchh. 

Quercus  prinoiJes  Willd.  (=Quercus  muehler.bergii  Enge 
Quercus  rubra  L. 

Quercus  shuT.ardli  Buclcl. 

Quercus  stellata  Wang. 

Quercus  veluCina  Lan. 

GERANLACEAE 

Gerar.iuci  carollnianuni  L. 

GRAMINEAE 

Agrostis  alba  L.  (“Agrostls  stolonifera) 

Bromus  Inerrals  Leyss. 

Bromus  Japonicus  Tliunb . 

Brornus  cecCoru:n  L. 

Cinna  arundinaceae  L. 

Dactylis  glonerata  L. 

Diglcarla  Ischaenjurr.  (Schreb.)  Muhl . 

Dlgltaria  sanguinalls  (L.)  Scop. 

Echinochloa  crusgalli  (L.''  Beauv. 

Eleuslr.e  indic.i  (L.)  vaertn. 

Elyxnus  virgintcua  L. 

Eragroctia  ciliar.ensis  (All.)  Lutati 
Eragrostis  hypr.oides  (Lan.)  3.S.P. 

Eragrostia  pectinacea  (Michx.)  Nees 
FesCuca  arundinaceae  Schreb. 

Festuca  obtusa  Biehler 
Hordeura  Juba  tun  L. 

Hordeu.n  pusilluni  Nutt. 

Leersta  lentlcularla  Michx. 

Leersla  oryzoides  (L.)  Siv. 

Leersta  virginlca  Willd. 

Leptochloa  faacicularis  (L.in.)  Gray 
Leptochloo  iilii-'ornis  (Lan.l  3oauY. 


Table  23  (cont.) 


Muhlenbergla  spp. 

Panlcuin  caplllare  L. 

Panlcum  c lander. ti’.iuni  L. 

Panlcum  dichotoir.if lorum  Michx. 

Panlcum  gattingerl  Wash. 

Panlcum  vir^iCu;.-’. 

Paspalum  ciliacifolium  Michx. 

Phaiaris  aruncinacec-.;-  L. 

Phleum  pracense  L. 

Poa  pratensis  L. 

Setaria  faberii  Herrra. 

Secaria  glauca  (L.)  beauv. 

Setaria  /iridis  (L.)  Beauv. 

Sporobolus  cryptandrua  (Tarr.)  Gray 
Sorghum  halepense  (L.)  Pers. 

Sparclna  pectinata  Link. 

Sphenopholis  obtusata  (Mlch.x.)  Scribn. 
Tridens  flabus  (L.)  Hicchc. 


HYPERICACE.LE 

Hypericum  punccatum  L. 


JUGLANDACEAE 

Carya  cordiforr.-ils  C''ang.)  K.  Koch 
Carya  illinoensia  G^ang.)  K.  Koch 
Carya  laciniosa  (Michx.)  Loud. 
Carya  ovata  (Mill.)  K.  Koch. 

Carya  tomenCosa  N'uct. 

Juglana  nigra  L. 


JUNCACEAE 

Juncus  tanuia  Willd. 


LA3IATAE 

Leonurus  marrubiaa trua  L. 

Lycopus  americanus  Mv.kl . 

Lycopus  virglnlcus  L. 

Mentha  arvensia  L. 

Physoategia  forcwsior  Lunell 
Physoategia  virginiana  (L.)  Benth. 
Prunella  '.-ulgaris  L. 

Scutellaria  lateriflora  L. 

Stachys  palustris  L. 

Stachys  tenuifolia  Willd. 

Teiicrlum  canadsnsc  L. 


Table  23  (cone.) 


LAURAC£AE 

Sassafras  albiduri  ^N'uct.)  Nees 
Lindera  bonzofn  (L.)  Blutne 

LEGU>n;::o3AE 

Albtzr.ia  •  ■  ilibrt ss in  Duranzini 
Aiaorpha  fruticos-i  E. 

Amphicarpa  brace-,  .iL.-.  (L.)  Fern. 

Apios  a.T.eric.ina  ‘!edic. 

Bapcista  leucanch,a  T.  E  G. 

Cassia  fasciculata  Micia-c. 

Cassia  marilar.dica  L. 

Cercis  canadensis  L. 

Dalea  alopecuroiies  E’llld. 

Desmanthus  illlnoensis  (Michx.)  .'•lac.'i. 
Desmodiun  canesccr.s  CL.)  DC. 

Desmodium  panicularu.Ti  (L.)  DC. 
Gledlcsla  criacanchos  L. 

Gyninoc  ladus  dioica  (L.)  K.  Koch 
y.eLilocus  albus  Desr. 

Melllotus  officinalis  (L.)  Lan. 
Penscen.on  digiralis  Kucf. 

Robinla  pseudo-acacia  L. 

Trifolium  ca-v.^escre  Schreb. 

Trlfolium  pracense  L. 

Trifolium  repens  L. 

Vida  dasycarpa  Ten. 

LE.MNACE.\E 

Letnna  minor  L. 

Spirodela  polyrhica  (L.)  Schleid. 
LILLCiCllXE 

Asparagus  o riicir.alis  L . 

Kerrierocallis  lilio-asphodelus  L. 
Srr.il.ax  lisicneura  Hook. 

Smllax  Camnolies  L. 

LYTHRAC.EAE 

Lythrurr.  alacum  Fursh 
Ammania  coccinea  Rochb. 


MALVACE.AE 

Abutllon  ehcophrasti  Medic. 
Hibiscus  mili':.Hri3  Cav. 
Hibiscus  trionum  L. 

Sida  spinosa  L. 
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MENISPt'RMACEAE 

Menlspertnum  canadenae  L. 

MDRACEAE 

Madura  pornifara  Schneid . 

Mxirus  a  I  da  L. 

.'•torus  rubra  L. 


NAJAD.ACE.'=iE 

Potomogeton  pectinatus  L. 
NYMP11AEACE.AS 

Nelu.Tibo  lutea  (V’iUd.)  Pers. 
OLEACE.AE 

Foresciera  acuminaca  (Mlchx.)  Poir. 
Fra.xir.us  atnerlcana  L. 

Fraxinus  pennsylvantca  Marsh. 

0NAGRACE2AE 

Jusslaea  repens  L. 

Ludwigla  alternifolia  L. 

Oenothera  biennis  L. 

Oenothera  laciniaca  Hill 

C'XALIDACFJAZ 

Cxalis  dillenii  dacq. 

Oxalis  stricCa  L. 

PHYTOLACCACEAE 

Phytolacca  atnerlcana  L. 

PLAN TAG INACEAE 

Plantago  aristata  Mlchx. 

Plantago  rugelti  Ucr.e. 

PLATANACEAE 

Platanus  occidentdis  L. 

P0LEM3.N'LACEAE 

Phlox  divaricata  L. 

POLYGONACEAE 

Polygonum  avlculare  L. 

Polygonum  coccineum  Muhl. 

Polygonum  hydroploerotdes  Michx. 
Polygonum  lapathltoll’um  L. 
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Polygonum  pensy Ivanlcum  L. 
Polygonum  persicarla  L. 
Polygonum  puncCatum  Ell. 
Polygonun.  ramosissimum  Mlchx. 
Poly.'.onur.i  scaniiens  L. 
rolygonu:a  virginianum  L. 

Rur.iex  c:-ispus  1.. 

Rumex  ver tici 1 latus  L. 


POR  i'EDERIACEAE 

Heceranchera  Itir.osa  (Sw.)  Wllld. 

PORTLru\CACEAE 

Porculaca  oleracea  L. 


PRI>'UL^\CE.\E 

Lyslmachia  clliata  L. 
Lysimachia  lanceolata  Walt. 
Lyslmachia  nummularia  L. 


RA.NL'LICl'L^CEAE 

Anemone  canadensis  L. 

Clematis  pitcheri  T.  &  G. 
Delphinium  tricorne  Mlchx. 
Ranunculus  abortlvus  L. 

ROSACEAE 

Crataegus  mollis  (T.  &  G.)  Scheele 
Geura  canadensis  Jacq. 

Potentilla  norvegica  L. 

Potentilla  recta  L. 

Potentilla  rivalis  Nutt. 

Prunus  serotlna  Ehrh. 

Pyrus  ioensis  ('■''ood)  Bailey 
Rubus  spa. 

.RU3LACE.AE 

Cepha lanthus  occidentalis  L. 

Galium  conclnnum  T.  &  G. 

Spermacoce  glabra  Michx. 

SALIC.ACEAE 

PopuLus  deltoides  .Marsh. 

Salix  amygdaloides  Anders. 

SaLi.;  interior  Rowlee 
Salix  nigra  Marsh. 

Salij;  rigida  Muhl. 
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Table  23  (cont.) 


SAURLTIACEAE 

Saururus  cernuus  L. 

SAXIFRAGACEAE 

Penchorurn  sedoides  L. 

SCROP’rirLARUCEAE 

Lindernia  anagallidea  (t-!lchx.)  Pennell 
Lindernia  dubia  (L.)  Barnhardc 
Mlmulus  alaCus  Ait. 

Mimulus  rtngens  L. 

Seyniarta  macrophylla  Nutt. 

Verbascuai  blattaria  L. 

Verbascun  thapsus  L. 

SOL/.NACEAE 

Datura  stramonium  L. 

Physalis  longlfolia  Nutt. 

Solauum  americanum  Mill. 

Solanum  carolinense  L. 

TAXODLACSAE 

Taxodium  distichum  (L.)  Rich. 

TILUCE.AE 

Tilia  americana  L. 

TYPHACEAE 

Typha  lattfolia  L. 

ULMACEAE 

Celtis  laevigata  Wllld. 

Celtis  occidentalls  L. 

Celtis  tenuifolia  Nutt. 

Ulmus  americana  L. 

Ulmus  pumila  L. 

Ulmus  rubra  l!uhl. 

ID-SEILIFERAE 

Chaerophyllum  procumbens  (L.)  Crantz 
Cryptocaenia  canadensis  (L.)  CC. 

Daucus  carota  L. 

Sanicula  canadensis  L. 

Slum  suave  Walt. 

Torills  japonica  (Houtt.)  DC. 


Table  23  (cont.) 


URTICACEAE 

Boehmerla  cylindrlca  (L.)  Sw. 
Laportea  canadensis  (L.)  Gaud, 
Ptlea  pumila  (L,)  Gray 

VERBEMACEAE 

Llppia  lanceolaca  Michx. 

Verbena  stricca  Vent. 

Verbena  urCicifolia  L. 

VIOLACEAE 

Viola  papilionacea  Pursh. 

Viola  sagitCata  Ait 

VITACEAE 

Ampelopsis  cordata  Michx. 
Parthenociasus  qutnquefolia  (L. 
Vitls  cinerea  Engelm. 

Vitis  palmata  Vahl. 

ViCts  vulpina  L. 


)  Planch. 
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Animal  Species  Observe^^,  Captured,  or  Expected  In  Each  Habitat  Type  in  the  Unprotected  Floodplains 
=f  the  Illinois  and  Mississippi  Rivers  With  Study  Site  Designated. 


+  =  Rare  in  Illinois  and/or  Missouri. 

-♦-t-  =  Endangered  in  llllnt'ls  and/or  Missouri. 


Table  24  (CoDtlnued) 


i-llned  ground 


Table  24  (Continued) 


Deer  iiioiis 


Table  2A  (Continued) 


Table^24  (Continued) 


Table  24  (Continued) 
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Table  24  {Continued) 
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Table  24  (Continued) 


Table  24  (Continued) 
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table  24  (Continued) 


Table  2A  (Continued) 
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Table  24  (Conttiiued) 


Trci.'  swallow 
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Table  tk  (Continued) 
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Eastern  bluebird 


Habitat  TYT>g 

Floodplain  Backwater  Rivers  &  Sandbanks  &  Old  Field-  Cultivated 
Name  Forest  Areas _ Streams  Mudflats  Disturbed  Field _ Bulldlnes 


Table  2A  (Continued) 


Yel  low-rui 
uurbler 


Table  24  (Continued) 


nacln  warbler 


Habitat  Type 

Floodplain  Backwater  Rivera  &  Sandbanks  &  Old  Field-  Cultivated 
Hame  Forest  Areas  Streams  Mudflats  Disturbed  Field  Buildings 


Brown-headed  coublrd 


TaMe  24  (Continued) 


Habitat  Type 

Floo<1plaln  Backwater  Rivers  &  Sandbanks  &  Old  Field-  Cultivated 

Fnraat  Ar^as  Streams  Mudflats  Disturbed  Field  Buildin 
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Table  24  (Continued) 


Western  lesser  siren 


lable  24  (Continued) 


Family:  Testudinidae 


2U  (Contiaued) 


Table  24  (Continued) 


+Western  worm 


Table  25.  Estimated  annual  small  game  mammal  harvest  for  the  Illinois  counties  of  the  study  area. 


Table  27 


Annual  hunCer  days  afield  and  the  estimated  total  annual 
expenditure  for  small  game  mammal  hunting  in  the  Missouri 
and  Illinois  counties  of  the  study  area. 


Annual  Hunter 

Days  Afield 

Game  Snecles 

Missouri 
(N.  E.  River- 
breaks  Region) ^ 

Illinois 
(Counties  of 
Study  Area) 

Rabbit 

289,357 

2 

156,200 

Squirrel 

260,816 

126,400" 

Woodchuck 

30,358 

-- 

Raccoon 

71,864 

26,192^ 

Fox 

13,213 

10,912^ 

Total 

665,608 

319,704 

Total  for  Missouri 
counties  o|  the 
study  area  : 

133,122 

Total  annual  hunter  days  afield  for  Missouri  and 

Illinois  counties  of  the  study  area:  452,826 

Estimated  total  annual  expenditure  on  small  game 
mammal  hunting  In  the  Missouri  and  Illinois 

counties  of  the  study  area®;  3,450,534 


^Sampson  (1974). 

^ean  number  of  annual  hunter- trips  for  rabbits  and  squirrels  fro* 
1956-1969  (Preno  and  Labisky  1971). 

^Calculated  from  mean  annual  harvest  for  1963-1972  (unpublished  data, 
1974,  Illinois  Dept,  of  Conservation)  multiplied  by  the  number  of  Hunter 
Days  Afield  per  raccoon  harvested  (0.77  day/raccoon)  (based  on  Missouri 
harvest  data  In  Table  10). 

^Calculated  from  mean  annual  harvest  for  1967-1972  (unpublished  data, 
1974,  Illinois  Dept,  of  Conservation)  multiplied  by  the  number  of  Hunter 
Days  Afield  per  fox  harvested  (4.0  days/fox)  (based  on  Missouri  harvest 
data  In  Table  10) . 

^The  Missouri  counties  of  the  study  area  constitute  about  20  percent 
of  the  Northeast  Rlverbreaks  Region;  therefore,  665,608  x  0.20  =  133,122 
Hunter  Lays  Afield. 

^Based  on  1970  U.S.D.I.  National  Survey  of  Fishing  and  Hunting,  which 
estimates  $7,62  spent  per  day  on  small  game  hunting  including  food,  lodg¬ 
ing,  tre.nsportation,  equipment,  licenses,  and  related  expenditures  (U.  S. 
Dept,  of  the  Interior  1972). 
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Table  28.  197.''  deer  harvest  and  total  expenditure  by  sujcesstul  hunters 

in  tlie  study  area  by  county. 


Illinois 

Counties 

Total  ^ 
Hunters 

Firearm^ 

Harvest 

Missouri 

Counties 

local 

Hunters 

'  1  rearraS) 
Harvest " 

Scott 

J-;2 

61 

i.lncoln 

1  330 

21b 

Morgan 

332 

71 

Pike 

2481 

397 

Pike 

1414 

423 

Ralls 

3125 

500 

Greene 

432 

86 

St.  Charles 

1200 

192 

Jersey 

439 

40 

Sc.  Louis 

343 

55 

Brown 

918 

263 

Cass 

642 

118 

Calhoun 

665 

133 

Madison 

223 

26 

Total 

5397 

1221 

Total 

8499 

1360 

Total  Hunter  Days 
Afield: 

161913 

Total  Hunter  Days 
Afield : 

37599^ 

Total  Amount  Spent  by 
Firearms  Hunters^: 

$282,857. 

$656,855. 

Total  Annual  Expenditure  by  Successful  Deer  Hunters 
in  the  Study  Area  $  939,712. 


After  J.  CJ.  Calhoun,  Staff  Biologist,  Division  of  Wildlife  Resources, 
Illinois  Dept,  of  Conservation,  Springfield,  letter  dated  10  September  and 
23  October  1974. 

2After  W.  R.  Porath,  Wildlife  Research  Biologist,  Missouri  Dept,  of 
Conservation,  Columbia,  letter  dated  22  October  1974. 

3After  J.  C.  Calhoun,  1975,  verbal  communication.  Each 
deer  hunter  spends  an  average  of  3.0  days  afield  in  Illinois. 

^After  E.  Glaser,  1975,  verbal  communication.  Each  Missouri  successful 
deer  hunter  spends  an  average  of  3.5  days  afield;  each  unsuccessful  hunter 
4.6  days. 

^Based  on  1970  U.S.D.I.  National  Survey  of  Fishing  and  Hunting,  which 
estimates  $17.47  spent  per  day  for  big  game  hunting,  including  food,  lodging 
transportation,  equipment,  licenses,  and  related  expenditures  (U.S.  Dept,  of 
the  Interior  1972). 

6Thi8  total  does  not  Include  expenditures  of  bow  hunters. 

^After  J.  C.  Calhoun,  1975,  verbal  communication 

®After  E.  Glaser,  Planning  Officer,  Missouri  Dept,  of  Conservation, 
Jefferson  City,  1975,  verbal  communication,  successful  hunters  represent 
16%  of  total  hunters. 
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Table  Annual  hunter  days  aiield  and  the  estimated  total  annual  ex¬ 

penditure  for  upland  game  bird  hunting  in  the  Missouri  and 
Illir:ois  counties  of  the  study  area. 


iinnual  Hunter  Gays 

Afield 

Missouri 
(N.  E.  River- 

Game  Species  breaks  Region)^ 

Illinois 
(Counties  of 

Study  Area)^ 

Bobwhite 

195, 2, 

101,1*00 

Mourning  dove 

3^730 

66,100 

Ring-necked  pheasant 

CD 

CO 

10,500 

American  woodcock 

3,81*4 

1,273 

Common  crow 

9,i*2U 

— 

Total 

295,017 

179,273 

Total  for  Missouri  counties 

of  the  study  area3:  59,003 

Turkey  (counties  of  the 
stud;/-  area  snly)"^ 

2,730 

— - 

Grand  Total 

61,733 

179,273 

Total  annual  hunter  days 
Missouri  and  Illinois 
the  study  area: 

afield  for 
counties  of 

21*1,006 

Estimated  total  annual  expenditure 
on  uplsmd  game  bird  hunting  in 
the  Missouri  and  Illinois  counties 

_ of  the  stud^~  area5  : _ $3  .836.^6 _ 

^Sampson  (197^). 

^Meaii  number  of  annual  hunter-trips  per  species  from  1970-1972  (un¬ 
published  data,  197^,  Illinois  Dept,  of  Conservation). 

3The  Missouri  counties  of  the  study  area  constitute  about  20  per¬ 
cent  cf  tae  Northeast  Riverbreaks  Region;  therefore,  295,017  x  0.20  = 
59,003  Hunter  Days  Afield. 

l»The  average  number  of  days  expen(led  during  the  1973  hunting  season 
times  the  caT.culated  number  of  permittee  hunters  in  the  counties  of  the 
study  area  (Lewis  197^);  therefore,  5.19  days  x  526  hunters  =  2,730 
Hunter  Days  Afield. 

^Based  on  1970  U.S.D.I.  National  Survey  of  Fishing  and  Hunting, 
which  estimates  $7.62  spent  per  day  on  small  game  hunting  including  food, 
lodging,  trasportatioii ,  equipment,  lieenues,  anii  related  expenditures 
(U.  S  Dept,  of  the  Interior  1972). 
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Table  30.  Estimated  annual  upland  game  bird  harvest  for  the  Illinois  counties  of  the  study  area. 


Tab.!  e 


Estimated  1973  Wild  Turkey  Harvest  for  Lincoln^  Pike  and 
St.  Charles  Counti’is,  Missouri.^ 


Average 

Average  Hunter 

Number  of 

Total  Hunters 

Season  Bag 

Days  Afield^ 

Turkeys  Harvested 

526 

0.2 

5.2 

108 

^Lewis  {197^1). 

^Statewide  av.'rat'o  per  turkey  hunter  in  Missouri  during  the  1973 
hunting  seas'^n 


Table  33 

Waterfowl  Use-days  on  the  Lower  Illinois  River  (Grafton  to 
LaGrange,  Illinois)  During  the  Fall  Migration." 


Season^ 

2 

Calculated  Waterfowl  Use-Davs 

Dabbling  Ducks 

Diving  Ducks 

Geese 

Total 

1969-1970 

5,063,000 

358,000 

l0l*,C0D 

5,825,000 

1970-1971 

2,509,000 

93,000 

171,000 

2,773,000 

1971-1972 

1+,  161, 000 

185,000 

330,000 

1*, 676, 000 

1972-1973 

1», 580, 000 

196,000 

21*5,000 

5,021,000 

1973-1971* 

1,1*57,000 

1*5,000 

1*39,000 

1,91*1,000 

^The  original  census  figures  were  collected  by  the  Illinois  Natured. 
History  Survey's  Waterfowl  Census  and  were  provided  by  the  Illinois 
Department  of  Conservation. 

2 

Figures  were  rounded  to  the  nearest  thousand. 


Season  dates  were  as  follows:  1969-1970:  5  September  I969  to  5  January  1970 


1970- 1971 

1971- 1972 

1972- 1973 

1973- 197U 


25  September  1970  to  6  January  1971 
29  September  1971  to  7  January  1972 

9  October  1972  to  S  January  1973 
13  September  1973  to  7  January  197^. 
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TsM*  34. 


Waterfowl  uae-days  on  Navigation  Pool  24,  Mississippi  River 
(Clarksville  to  Saverton,  Missouri)  during  the  fall  migration.^ 


Season^ 

Calculated  Waterfowl  Use-Davs^ 

Dabbling  Ducks 

Diving  Ducks 

Geese 

Total 

1969-1970 

6,623,000 

127,000 

176,000 

6,926,000 

1970-1971 

6,404,000 

46,000 

194,000 

6,644,000 

1971-1972 

2,745,000 

74 , 000 

142,000 

2,961,000 

1972-1973 

1,503,000 

145,000 

90,000 

1,738,000 

1973-1974 

1,154,000 

21,000 

693,000 

1,868,000 

^The  original  census  figures  were  collected  by 
History  Survey's  Waterfowl  Census  and  were  provided 
Department  of  Conservation. 

^Figures  were  rounded  to  the  nearest  thousand, 
were  as  follows: 

September  1969  to  5  January  1970 
September  1970  to  6  January  1971 
September  1971  to  7  January  1972 
October  1972  to  8  Janaury  1973 
September  1973  to  7  January  1974, 


^'eason  dates 

1969- 1970:  5 

1970- 1971:  25 

1971- 1972:  29 

1972- 1973:  4 

1973- 1974:  13 


the  Illinois  Natural 
by  the  Illinois 


Table  35.  .  Waterfowl  use-days  on  Navigation  Pool  25,  Mississippi  River 
(Winfield  to  Clarksville,  Missouri)  during  the  fall  migra¬ 
tion.^ 


Season^ 

Dabbling  Ducks 

Diving  Ducks 

Geese 

Total 

1969-1970 

2,709,000 

842,000 

94,000 

3,645,000 

-970-1971 

1,684,000 

39,000 

79,000 

1,302,000 

197.1-1972 

3.168,000 

369 ,000 

40,000 

3,577,000 

1972-1973 

1,812,000 

146,000 

6,000 

1,964,000 

1973-1974 

1,672,000 

24,000 

9,000 

1,705,000 

^The  original  census  figures  were  collected  by  the  Illinois  Natural 
History  Survey's  Waterfowl  Census  and  were  provided  by  the  Illinois 
Departnent  of  Conservation. 

^Figures  were  rounded  to  the  nearest  thousand. 

^Season  dates  were  as  follows: 

1969- 1970:  5  September  1969  to  5  January  1970 

1970- 1971:  25  September  1970  to  6  January  1971 

1971- 1972:  29  September  1971  to  7  January  1972 

1972- 1973:  4  October  1972  to  8  January  1973 

1973- 1974:  13  September  1973  to  7  January  1974. 


Table  36. 


Waterfowl  use-days  on  Navigation  Pool  26,  Mississippi  River 
(Alton,  Illinois,  to  Winfield,  Missouri)  during  the  fall 
migration.^ 


Season^ 

Calculated  Waterfowl  Use-Days^ 

Dabbling  Ducks 

Diving  Ducks 

Geese 

Total 

1969-1970 

8,570,000 

315,000 

484,000 

9,369,000 

1970-1971 

4,777,000 

34,000 

351,000 

5,162,000 

1971-1972 

3,780,000 

— 

303,000 

4,083,000 

1972-1973 

3,029,000 

— 

165,000 

3,194,000 

1973-1974 

6,269,000 

30,000 

216,000 

6,515,000 

^The  original  census  figures  were  collected  by  the  Illinois  Natural 
History  Survey's  Waterfowl  Census  and  were  provided  by  the  Illinois  De¬ 
partment  of  Conservation. 

^Figures  were  rounded  to  the  nearest  thousand. 

^Season  dates  were  as  follows: 


1969- 1970: 

1970- 1971: 

1971- 1972; 

1972- 1973: 

1973- 1974; 


5  September  1969  to  5  January  1970 
25  September  1970  to  6  January  1971 
29  September  1971  to  7  January  1972 
A  October  1972  to  8  January  1973 
13  September  1973  to  7  January  1974. 


Table  37. 


Annual  hunter  days  afield,  waterfowl  harvest,  and  the  estimate) 
total  annual  expenditure  for  waterfowl  hunting  In  the  Missouri 
and  Illinois  counties  of  the  study  area. 


State 

Annual  Hunter 

Days  Afield^ 

Waterfowl  Harvest^ 

Missouri 

59,252 

37,225 

Illinois 

62,948 

39,869 

Total 

122,200 

77,094 

Estimated  total  annual  expenditure 
on  waterfowl  hunting  In  the  Mis¬ 
souri  and  Illinois  counties  of 
the  study  areals 

$1,189,006 

^Annual  hunter  days  afield  were  calculated  by  multiplying  the  total 
duck  stamps  sold  in  the  counties  of  the  study  area  (Schroeder  et  al.  1974) 
times  the  average  annual  waterfowl  hunting  trips  per  Individual  hunter  In 
each  s:ate  (Carney  et  al.  1973). 

^Waterfowl  harvest  for  the  study  area  was  determined  by  multiplying 
the  number  of  hunter  trips  (the  number  of  duck  stamps  times  the  average 
number  of  trips  per  hunter)  by  the  average  success  ratio  for  ducks  found 
on  public  hunting  areas  In  Illinois  (Kennedy  et  al.  1974)  and  adding  the 
goose  kill  (about  0.11  goose  per  hunter  In  1972  from  Kennedy  et  al.  1973) 
and  the  coot  kill  (about  1  coot:8.63  ducks  in  the  Mississippi  Klyway 
from  Carney  et  al.  1973). 

^Based  on  1970  U.  S.  D.  I.  National  Survey  of  Fishing  and  Hunting, 
which  estimates  $9.73  spent  per  day  on  waterfowl  hunting  Including  food, 
lodging,  transportation,  equipment,  licenses,  and  related  expenditures 
(D.  S.  Dept,  of  the  Interior  1972). 
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B«cla*tMl  fur  harvuat  «nd  avurag*  p«lc  nricaa  for  Xlltnols  counties  in  the  study 
1975-1974.1 


inpubllshed  data,  1974,  Illlnoia  Dept,  of  Conservation. 


1  ? 

lablM  40.  tir  Mrveu;  nvsvj^KO  pv-^c  prices  tnz  c.ountiAi;  1..  tn..  st\i-iy  sreffj  1 973-1 974. 


T«bl«  41.  Number  of  visits  to  six  dlvlsloaa  cf  Hark  Tvaln  National 
Wildlife  Refuge  spent  In  wlldlit.!:"t.r  J  nonconsumptive 

recreation  during  1973.^ 


Refuge 

Division 

Total 

Visits^ 

Wildlife- 

Vial  to ^ 

Percent 
of  Total 

Calhoun 

5,195 

I'r- 

14.9 

Batchtovn 

2,014 

2 

0.1 

Gilbert  Lake 

7,576 

5 ,  o  L '» 

68.8 

Cannon 

400 

ii'-  ■> 

49.5 

Delair 

J4 

i  ■ 

100.0 

Chautauqua 

105,237 

45,63. 

43.4 

Grand  Total 

120,436 

Sl.djj 

43.0 

Estlaated  value  of  vlldllfe*^riented, 
noncons<imptlvc  recreation  In  the 
study  area^: 

^After  a.  A. 

Llpke,  Refuge  Manager,  hutK 

■,o:ial  Wildlife 

Refuge,  Quincy,  Illinois,  letter  dated  1  Occrit 

^Visits  represent  Individual  vlslcors  iacit  :.>'ie7  utilize  Refuge 
lands  or  facilities. 

^Nature  Interpretat icii,  wildlands  ap-,;--:  .  ,  ,  '.geography,  and 

vlldlifa  observation. 

Horvath  (1973). 


Table  43.  (Continued) 


Table  44.  Wildlife-related  diseases  capable  of  becoming  public  health 
concerns. * 


Disease 

Etlologlc 

Agent 

Common 

Animal  Host 

Usual  Method 
of 

Human  Infection 

Encephalitis 

Virus 

Small  wild  birds, 
duck,  turkey,  and 
pheasant 

Mosquito  bite 

Lymphocytic 

chorio¬ 

meningitis 

Virus 

Mice,  dog,  cotton 
rat,  fox,  and  hog 

Food  and  dust 

Murine  typhus  Rickettsia 
mooserl 

Rats,  wild  rodents, 
and  rabbits 

Flea  bite 

Psittacosis 

Virus 

Pslttaclne  birds, 
chicken,  duck,  and 
pigeon 

Contact 

Ringworm 

Various 

Mlcrosporum 

and  Trichophyton 

Many  wild  and 
domestic  animals 

Contact 

*Hull  (1963:918-922). 


Table  1*5 

Annotated  Checklist  of  Invertebrates  of  Possible  Public  Health  Concern 


The  following  euinotated  list  discusses  only  the  aiajor  groups  and 
public  health  concerns  (adapted  from  Terpening  et  ,  1973 ;  18T-I9I+ ) . 

Class  Arachnida 

Order  Areuieida  (Spiders ) 

Family  loxosoleidae 

Loxosceles  reelusa  Gertsch  and  Miilalk,  brown  reclu-r  spiaer. 

Poisonous.  Bite  serious,  necrotic  and  ulcerative.  Lives  hi 
buildings,  wood  piles,  cracks  in  the  ground  (Baerg  i9b9'. 

Family  Tiieridiidae 

Latrodectus  mactans  (Fab.),  black  widow  spider.  Poisonous.  Neurotoxic 
and  systemic  reaction.  Found  under  stones,  in  brush  piles,  and 
vacant  animal  burrows  (Baerg  1959). 

L.  variolus  Waldsenaer,  black  widow  spider.  Probably  occurs  up 
the  Mississippi  Valley  to  Iowa. 

Order  Acarida  (Mites,  Ticks,  Chiggers) 

Family  Ixodidae 

Dermacentor  variabllis  (Say),  wood  ticks.  Transmits  causative 
agent  of  Rocky  Mountain  spotted  fever',  causes  tick  paralysis 
(Stannard  1967).  Field  mice  host  immature  stages.  Most  mam-nals 
except  rabbits  attacked  by  adults.  Woodland  and  brushy  habitat. 

Amblyomma  amerlcanum  (Linn.),  lone  star  tick.  Bite  extremely 
irritating  to  human  skin.  Possibly  transmits  Rocky  Mountain 
spotted  fever  and  tularemia.  Attacks  rabbits  especiaj.ly . 

Woodl ind  and  brushy  habitat  ( Stannard  1967 ) . 

Family  Dermanyssidae 

Dermanr/ssus  gsilllnae  (DeGeer),  chicken  mite.  Rite  in  man  results 
in  dermatitis.  Transmits  St.  Loui:.  and  equine  encephalitis. 

Primarily  a  chicken  parasite  (Baker  IQ36} 

Ornithonyssus  sylvarlum  (Cane  and  Fan.),  northern  fowl  nite .  Transmits 
St.  Louis  and  western  equine  encephalitis.  Ferisiticis  d'mestic 
or  .rild  fowl. 

0.  bursa  ■,  Berlese),  fowl  parasite,  ri..tc-  i  an  .  ;ematitis. 
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T«bl«  1*5.  (Cont.) 


Echlnolaelaps  echldnui  (Berlese)*  spiny  rat  mite.  Reservoir  of 
causative  agent  of  tularemia. 

Haemolaelaps  glasgovi  (Evlng),  comoon  rodent  mite.  Reservoir  of 
causative  agent  of  tularemia. 

Family  Fyemotidae 

Pyemotes  ventricoaus  (Newport),  hay  Itch  mite.  Causes  severe 
deniatltls  and  secondary  Infections.  Parasitizes  insect  larvae 
which  are  pests  of  grains  and  hay  (Baker  19^6). 

Family  Tromblculldae 

Tromblcula  alfreddugeal  (Oudemans),  chlgger.  Bites  result  in 

dermatitis  and  an  allergic  reaction.  Many  vertebrates  parasitized; 
Man  is  an  accidental  host  (Baker  1956). 

Family  Sarcoptidae 

Sarcoptes  scabel  (DeGeer),  Itch  mite.  Burrows  into  skin  and  causes 
severe  irritation  which  may  lead  to  secondary  infection.  Man  and 
domestic  animals  affected  (Baker  1956). 

Class  Insects 

Order  Orthoptera  (Grasshoppers  and  Allies) 

Family  Blattldae  (Cockroaches) 

Parcoblatta  spp. ,  wood  cockroaches.  Six  species  recorded  in  the 
woods  of  the  unprotected  floodplain.  Roaches  in  general  transmit 
viraO.,  bacterial,  fungal,  and  protozoan  diseases  (Roth  and 
Willis  1957). 

Order  Hemiptera  (True  Bugs) 

Family  Reduvildae  (Assassin  Bugs) 

Reduvlus  spp.,  assassin  bugs.  Can  Inflict  painful  bite;  local 
inflammation  and  swelling  may  follow  (Horsfall  1962). 

Arllus  crl status  (Linn.),  wheel  bi;;g.  Can  Inflict  painful  bite; 
local  inflammation  and  swelling  may  occur  (Herms  and  James 
1961).  This  and  the  previous  species  prey  on  other  inverte¬ 
brates. 
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Table  U5.  (cont.  ) 

Order  Coleoptera  (Beetles) 

Family  Stapb>'linidae  (Rove  Beetles) 

Occur  around  decaying  plant  and  animal  material.  Some  species 
found  in  the  Mississippi  floodplain  may  transmit  anthrax  (Herms 
and  James  19bl). 

Paederus  spp.  Cause  painful  blisters  upon  contact  with  human  skin 
( Faust  et  al ■ ,  1968). 

Family  Silphiaae  (Carrion  Beetles) 

Silpha  spp.  and  liicrophorus  spp.  Transmit  anthrax  (Horsfall  1962). 
Family  Demestidae  (Skin  Beetles) 

Various  life  stages  transmit  anthrax  (Herms  and  James  I969);  invad-;  the 
auditory  canal  of  man;  cause  an  allergic  reaction,  possibly  astlsna 
(Faust  e^  ,  1968). 

Family  Scarabaeidae  (Bcarab  or  Lame] li  ; orn  Beetles) 

Implicated  in  disease  transmission.  Scavenger.s,  some  carrion  ar.ri 
dung  feeders  (Horsfall  1962). 

Family  Oedemeridae  (False  Blister  Beetles) 

Implicated  in  disease  transmission.  Larvae  thrive  in  moist  decay¬ 
ing  wood,  especially  driftwood  (Faust  ^  ,  I968). 

Family  Ptinidae  (Jpider  Beetles) 

Implicated  l.n  disease  transmission  (Faust  et  al .  ,  I968 ) . 

Family  Meldidae  (Blister  Beetles) 

Cause  blisters  upon  contact  witti  human  skin  (Herms  and  .Lames  1961). 
Family  Curcul ionidae  (Weevils) 

Some  species  cause  allergic  r-.-iction.  c.’.milar  ti,  that  of  the  -■.kin 
beetles  (Faust  at  ,  196(i}. 

Order  Lepidoptera  (Moths  and  butterflies) 

Family  Hoctuidae 

With  urticatin*'  hairs.  Contact  with  ../.iii  mjci.u  in  f  lajnmat  ion  a!w 
possible  syr.t.emi.-'  li.,turbanc.  •  (tlathescai 
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Table  U5  (cont.) 

Order  Diptera  (Flies) 

Family  Cxilicidae  (MosQuitoes ) 

Includes  the  floodwater  mosquitoes  who  lay  eggs  in  soil  which  is 
seasonally  flooded;  eggs  hatch  under  the  stimulus  of  moisture. 

55  species  in  Illinois,  51  in  Missouri.  Some  of  the  most  important 
species  are  listed  (Boss  and  Horsfall  1965,  Smith  1955)- 

Aedes  spp.  Eggs  laid  in  woodland  depressions,  ditches,  borrow  pits, 
and  aritifical  containers. 

A.  aegyptii  (Linnaeus).  Probably  eastern,  western,  and  St.  Louis 
encephalitis.  Prefers  human  blood  to  blood  of  other  animals. 

A.  dorsalis  (Meigen).  Western  equine  encephalitis  and  St.  Louis 
encephalitis. 

A.  thlbaulti  Dyar  and  Knab.  Painful  biter. 

Anopheles  spp.  Transmit  tularemia,  malaria,  and  encephalitis. 

Eggs  laid  around  pools  and  marshy  areas  with  vegetation. 

A.  crucians  Wiedermann.  Transmit  malaria. 

A.  Quadrimaculatus  Say.  Most  in5>oirtant  malarial  vector  in  south¬ 
eastern  United  States.  Abundant  around  suitable  breeding  areas. 

Culex  pipiens  Linnaeus,  northern  house  mosquito.  Western  equine 
and  St.  Louis  encephalitis,  possibly  tularemia.  Breeds  in 
ditches  and  aritificeil  containers.  Persistent  biter. 

Culiseta  spp.  All  strains  of  equine  auid  St.  Louis  encephalitis. 

Family  Simuliidae  (Black  Flies,  Gnats) 

Bite  can  be  severe  and  serious,  causing  extreme  pain,  itching,  and 
swelling.  Larvae  attach  to  rocks  or  vegetation  in  running  water. 
Floods  may  wash  in  large  numbers  of  eggs;  with  subsequent  flooding 
they  hatch,  the  larvae  develop,  and  huge  swarms  of  adults  may 
result.  Livestock,  man,  and  presumably  wild  animals  are  attacked 
(Herms  and  James  I961). 

Family  Chloropidae  (Fruit  Flies,  Eye  Gnats) 

Hippelates  spp., eye  gnats.  Involved  in  mechanical  transmission  of 
plnkeyeTOraham-Smith  1930).  Eggs  laid  on  freshly  disturbed  ground 
with  high  moisture  content.  Larvae  found  in  decaying  material 
(Stone  e^  al. ,  1965)- 

Family  Tabanidae  (Horse  Flies,  Deer  Flies) 

Swarm  annoyingly,  cause  painful  bites,  act  as  mechanical  and  cyclic 
disease  vectors.  Harrassment  of  livestock  can  lead  to  weakened  condi¬ 
tion.  Eggs  deposited  on  aquatic  vegetation  or  vegetation  overhanging 
water.  Larvae  found  in  moist  soil,  humus,  and  mud  of  floodplains  and 
ditches  (Anthony  1962). 
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Table  U5  (cont.) 


Tabanus  spp. ,  horse  flies.  Transmit  anthrax  and  causative  agent 
of  tularemia.  Pests  euround  sand  areas. 

Chnrsops  spp.,  deer  flies.  Transmit  anthraix  and  causative  agent  of 
tularemia,  and  possibly  other  diseases.  Swarm  around  the  head 
persistently. 

Family  Muscidae  (Muscid  Plies ) 

Responsible  or  partly  responsbile  for  transmission  of  typhoid, 
paratyphoid,  cholera,  dysentery,  salmonella  enteris,  anthrax, 
conjunctivitis,  poliomyelitis,  and  tuberculosis  {Herms  and  James 
1961,  West  1951).  Transmit  eggs  of  several  parasitic  worms. 

Produce  traumatic  myiasis  and  pseudomyiasis  (James  19^7).  Larvae 
and  adiilts  feed  on  excreta  and  carrion,  adults  associate  freely  with 
man.  Transmission  is  mechanical  or  due  to  regurgitation  during 
feeding  (Matheson  1950).  Many  species  in  this  family  are  found  in 
the  unprotected  floodplain,  all  of  which  can  bring  about  one  or 
more  of  the  above  problems.  Includes  Musca  domestica  Linn.,  Tne 
common  housefly  (West  1951). 

Family  Hippoboscidae  (Louse  Flies) 

Melanophagus  ovlnus  (Linn.),  sheep  ked.  Bite  can  cause  allergic 
reaction.  Possibly  transmits  disease  as  adults  are  blood¬ 
suckers  of  birds  and  mammals  (Bequaert  1957). 

Pseudolynchla  canariensis  (Macq,),  pigeon  fly.  Impcrtance  similar 
to  that  of  previous  species. 

Fajally  Nycteribiidae  (Bat  Flies) 

Basllia  boardmanl  Roy.  Possibly  aids  in  maintenance  of  rabies 
virus.  Ectoparasite  of  bats  (Faust  ^  al . ,  1968). 

Family  Calliphoridae  (Blow  Flies) 

Carry  causative  agent  of  dysentery,  probably  poliomyelitis  and 
tuberculosis  (Herms  and  James  1961).  Larvae  feed  on  excrement, 
garbage,  and  carrion.  Six  species  in  the  unprotected  floodplain 

(Stone  ^  ,  1965). 

Callitraga  americana  (Cushing  and  Patten),  primary  screvf  worm,  ''r  n, 
traumatic  myieisis  in  man  by  laying  eggs  In  open  wounds.  Dc:ue.~tic 
and  probably  wild  animals  also  affected.  Most  serious  myiasis- 
producing  fly  in  the  Midwest  (James  19^7). 

Family  Saroophagidae  (Flesh  Flies) 

Disease  transmission  probably  as  in  the  bi^jw  fli'-n.  Inrvae  re 
scavengers  (Horsfall  1962). 
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Table  (cont. ) 

Order  Siphonaptera  (Fleas) 


Connected  with  bubonic  plague,  tularemia,  salmonellosis,  typhus, 
and  dermatitis.  Most  birds  and  masmals  In  the  unprotected  floodplain 
are  hosts  of  fleas  (Ewing  and  Fox  19*»3). 

Order  ^ymenoptera  (Sawflles,  Bees,  Ants,  etc.) 

Family  Mutlllldae  (Velvet  Ant) 

Noted  for  potent  sting.  Found  In  open  areas.  Parasitize  larvae  of 
scane  Coleoptera  and  Hymenoptera  (Faust  ^  ,  1968). 

Family  Formlcldae  (Ants) 

Capable  of  painful  stings  and  bites.  Three  genera  In  the  unprotected 
floo^laln  noted  for  their  venom:  Pogonomynnex .  Solenopsis, 
and  Formica  (Ross  et  al. .  1971). 

Family  Vespldae  (Vespold  Wasps) 

Vespula  spp. ,  baild- faced  hornets,  yellow  jackets.  Venomous  and 
aggressive.  Most  build  nests  undergroxmd  (Horsfall  1962). 

Poll -tes  spp.,  paper  wasps.  Venomous.  Build  nests  in  buildings 
U  jrsfall  1962). 

Family  Sphecidae  (Sphecld  Wasps) 

Potent  stings.  Nest  in  wood,  often  found  on  flowers  (Horsfall  1962;. 
Family  Apidae  (Bees) 

Bombus  spp.,  bumble  bee.  Venomous.  Ground  nester  (Faust  et  al. ,  1968). 

Apis  mellifera  (Linn.),  honey  bee.  Venomous.  Partially  domesticated, 
also  nests  in  trees  (Faust  et  al. ,  1968). 
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Table  46.  Rare,  endangered,  j.i.,  jiatua  unfcncwn  species  of  Che  Upper 
Mississippi  and  .  <ver  Illinois  Rivers. 

Status  In 


Species _ Sclent  I  f  i .  _ Illinois  Missouri  United  States 


Keen's  Bat 

Myotis  ku 

ci.l  yMerrlam) 

UC^ 

R 

Hoary  Bat 

Lasiurus 

•It.  reus 

R 

R 

(BeaaV'j 

•  -a  ) 

Hlains  Pocket 
Gopher 

Georay  :i 

rSi£  (Shaw) 

R 

C 

-  4 

-leacow  Jumping 
Mouse 

Zupos  ^ 

( 'J.  trim. 

r-  .  X  'rij 

1  ■ 

R 

— 

A 

\ 

J 

tailed 

'easel 

Muir;-. 

UC 

R 

■ 

Cruy  Bat 

■  .  — —  iJL- 

.ic'-ea 

.  .  ..  ,:ab 

R 

E 

— 

l..Jiana  Bat 

Kyo'  . 

Mil. 

J  ■  J  . 

.  . 

E 

E 

E 

River  Otter 

Lutra  c_i' 

tS 

R 

E 

(Scl.r.;^'. 

t-r  ■ 

Bobcat 

Lynx  '-•Ilf 

:  ‘ Scareber) 

E 

UC 

— 

Black-crowned 
Night  Heron 

NycCl‘.f-ri) 
hou .  ' 

:■  l'•'cticorax 
'.'lie  1  in) 

R 

— 

— 

American  Bittern 

t  B  .  l^. 

:  .  r  i-^inosus 

R 

— 

— 

Black  Duck 

Ana..  ..  . 

i  'cewster 

R 

~ 

" 

Canvasback 

Ay  thy.-  . 

. ..  .  i.crla 

R 

— 

— 

Hooded  Merganser 

:'-i  : 

lop;-  ■ 

.  !.,;ijliatus 

R 

Marsh  Hawk 

1 i 

Cixc'.i  . 

.«  .  Uudsonius 

R 

^Illinois  Nature 
‘•Missouri  Dept.  ..r 
^Office  of  Federa; 

■*00  =  uncomoio!’ .  ‘ 

unknown;  and  ( — i  ” 

■rjnission  (1971). 

and  U.  S.  Dept,  of  Agriculture  (1974'i. 

.■  -.  <1972). 

-  endangered;  C  =  common;  SU  «  status  1 

-  1  ’ 

Table  46 


(Continued) 


Species _ 

King  Rail 

Least  Tern 

Long-eared  Owl 

Short-eared  Owl 

Saw-whet  Owl 

Yellow-bellied 

Sansucker 

Brown  Creeper 

Bewick's  Wren 

L  'ggerhead 
Shrike 

Double-cr es  ted 
Coraorant 

Sharp-shinned 

Hawk 

Cooper's  Hawk 

Red-shouldered 

Hawk 

Osprey 

Bald  Eagle 
Northern 

Said  Eagle 
Southern 


Status  In 


Scientific  Name _ Illinois  Missouri  United  States 


Rallus  elagans  elegans 
Audubon 

Sterna  albifrons 

athalassos  (Burleigh 
&  Lowery) 

Aslo  otus  wilsonlanua 
(Lesson) 

Aslo  f lammeus  f  la.aaeus 
(Pontoppldan) 

Aegllus  acaalcus  acadicus 
((-'meifnl 

Sphyraplcus  'or  t  varlus 
(Linnaeus) 

Certhia  familiar la 
americana  (Bonaparte) 

Thryomanes  bewlckil 
bewlckll  (Audubon) 

Lanlus  ludovlc  tsn'is 
mlgrans  (Palmer) 

Phalacrocorax  aurltus 
aurltus  (Lesson) 

Acclplter  strlatus 
velox  (Wilson) 

Acclplter  cooperll 
(Bonaparte) 

Buteo  lineatus  Ilneatus 
(Gmelln) 

P and ion  hallae  fus 

caro linens la  (Gmelin) 

Hallaetus  leuco-.cpi'aiiij 
alaaanus  (Townsend')  ; 

H.  1.  leucoce;.'h,  . 
(Linnaeus) 


R 

R  R 

R 

R 

R  ~ 

R 

R 

R 

R 

EE 

RE 

EE 

E  R 

EE 

E  R  E 

EE  E 
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Table  46.  (Concluded) 


Status  In 


Species 


Scientific  Name 


Illinois  Missouri  United  States 


Peregrine 

Falcon 


Falco  peregrinus  anatum 
Bonaparte 


Upland  Sandpiper  iiar cramia  longicauda 
(Bechateln) 


Dark-sided 

Salamander 


Harycea  longlcauda 
melanopleura  (Cope) 


Illinois  Clor'is  Pseudacris  strackerl 
Frog  illinoensis  Smith 

i  inois  Mud  Kinoatemon  f lavescena 

Turtle  spooneri  Smith 


Mud  Turtle 


Slider 


Kiiiastemon  subrubrum 
subrubrtxm  (Lacepede) 

X  hippocrepis  (Gray) 

Psaudemys  conclnna  hlero- 
glyphlca  (Holbrook)  x 
florldana  hoyi  (Agassiz) 


Western  Slender  Ophlaaurus  attenuatus 


Glass  Lizard 

Western  Worm 
Snake 


attenuatus  Cope 

Carphophls  amoenus 
vermis  (Kennicott) 


Western  Smooch 
Green  Snake 


Opheodrys  vernalis 
blanchardl  Grobman 


Eastern  Massasauga  Siscrurus  catenatus 

Etattlesnake  catenatus  (Rafinesque) 


Great  Plains 
Rat  Snake 


Elaphe  gutta  emcryi 
(Baird  &  Girard) 


Alligator  Macroclemys  temmlnckl 

Snapping  Turtle  (Troost) 


Blanding ' s 
Turtle 

Plains  Hognose 
Snake 


Emydoidea  blandlugl 
(Holbrook) 

Heterodon  nasicus 
(Baird  6  Girard) 


Northern  Lined 
Snake 


rropidoclonion  Iinuatum 
llneatum  (Hailpwell) 


limber  Ractle.i. 


.  r  -»talus  liurr  idus 
'lorrldxis  Linnaeus 


-■1  ^ 


Tabl^  47.  Numbei  bald  eaglae  wlnti-.^i-ng  on  the  rtlaslaalppl  Rlvci  (Navigation  Pools  24,  25,  and  26)  and 
on  thfc  lower  Illlnoia  River,  1965-1974.  1,  2,  + 
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T«!ble  48  -  Numbers  and  kinds  of  live  mussels  taken  during  the  1966  survey  of  the  Illinois  River,  from  the  Alton  Pool 


r 


<  a  o  fH 
O  44  o 
O  M  O 
H  <  A4 


«Hso<noor*«fnmoomoooc>iOQO^oOfHr^oOi-^o^o 
^  m  cs 


00 

CO 

• 

o 

• 

o 

»H 

o 

44 

9i 

00 

• 

O 

• 

o 

CM 

o 

44 

ON 

<S 

<n 

NO 

o 

CN 

• 

0 

•  1 

o 

nC 

44 

00 

•j- 

rsi 

ir\ 

CM 

fn 

• 

0 

• 

o 

fH 

o 

in 

o 

44 

00 

CM 

cn 

sr 

CM 

• 

o 

• 

o 

o 

O 

O 

44 

ON 

CM 

O 

eH 

o 

• 

o 

• 

o 

en 

o 

<n 

44 

ON 

<n 

cn 

« 

0 

• 

o 

rn 

NO 

o 

44 

m 

CM 

fH 

<7k 

m4 

fH 

»H 

n* 

• 

0 

• 

<n 

O 

44 

in 

»H 

8 

8 

8 

O 

44 

44 

■H 

8 

<0 

8 

8 

c 

8 

a 

8 

a 

8 

A4 

8 

8 

u 

8 

44 

8 

<S 

8 

mH 

8 

8 

o 

a 

8 

O 

8 

8 

8 

8 

0 

c 

•H 

8 

iH 

O 

x 

8 

44 

<44 

8 

•H 

8 

iH 

8 

8 

fH 

8 

44 

00 

8 

^8 

o. 

•H 

8 

•H 

8 

•H 

8 

> 

44 

00 

8 

p 

0 

8 

8 

8 

U 

•H 

Vi 

U 

u 

8 

Vi 

• 

8 

4H 

44 

U 

U 

a 

o 

U 

»4 

•44 

8 

c 

■H 

8 

•H 

8 

«H 

*H 

00 

8 

*8 

8 

8 

lU 

a 

00 

u 

8 

0 

8 

> 

5 

d 

ec 

> 

a 

U 

8 

'O 

C 

0 

ffi 

•fi 

u 

u 

0 

8 

8 

8 

• 

• 

m 

•H 

8 

8 

O 

o 

u 

• 

• 

a 

8 

fH 

V4 

*8 

8 

a 

8 

Vi 

8 

O* 

Of 

c 

u 

00 

00 

8 

8 

0 

iH 

8 

fH 

c 

a 

8 

<H 

8 

8 

8 

8 

8 

8 

8 

8 

8 

e 

8 

8 

8 

8 

U 

8 

8 

8 

8 

’H 

H 

8 

8 

iH 

c 

0 

44 

44 

44 

44 

8 

-H 

fH 

8 

Vi 

U 

8 

fH 

0 

i 

8 

8 

8 

8 

00 

a 

c 

c 

C 

8 

W 

4H 

•H 

*8 

8 

8 

O 

•H 

•H 

fH 

3 

Wi 

t4 

c 

*8 

«H 

o 

o 

o 

o 

8* 

8 

o 

O 

44 

44 

o 

8 

8 

8 

fH 

•NO 

*8 

*8 

•H 

a 

-8 

•8 

•8 

•8 

•H 

> 

c 

d 

44 

a 

8 

& 

& 

00 

»o 

8 

$ 

8 

U 

8 

O 

O 

O 

O 

O 

8 

8 

Af 

o 

a 

Vi 

i 

a 

8 

a 

8 

A 

8 

u 

8 

c 

C 

c 

c 

A 

.o 

U 

W 

8 

V4 

M 

8 

8 

a 

£ 

•2 

O' 

O' 

O' 

< 

mJ 

-5 

•< 

< 

< 

o 

o 

H 

H 

f4 

Ou 

(U 

U 

fj 

o 

00 


o 


p*^ 


kr» 

o 


•4* 

fH 


00 


\o 

OH 


o 

CM 


sO 


o 

e- 


V 

o 

u 

0 

o 

C/) 


C-115 


* 


Starrett,  W.C.,  1971.  A  Survey  of  the  MussesI  (Unloncea)  of  the  Illinois  River:  a  Polluted 
Stream.  Illinois  Natural  History  Survey  Bulletin,  Vol.  30:  5,  267  -  403. 


Table  49  -  Distribution  of  mussels  in 
Illinois  River  since  1870  in 

the  mainstream  of  the 
the  Alton  Pool 

Kind  of  Mussel 

Alton 

Pool 

Cumberlandla  monodonta 

P 

Fuaconala  ebena 

P 

Fuaconala  flava  f.  undata 

P 

Megulonaias  gigantea 

P 

Amblema  pllcata 

P 

Quadrula  quadrula 

P 

Ouadrula  pustulosa 

P 

Quadrula  nodulata 

P 

Quadrula  metanevra 

P 

Tritogoiiia  verrucosa 

P 

■’V '■.Iona  las  tuber calata 

P 

Plr-i  ''obar.us  v'.\  ,  hyvis 

P 

.fjta  cocclneum  f.  solida 

P 

Plaui  raa  pyrar.i'! datum 

P(?) 

Ellin-;  :  eras  ;idep.s 

P 

Ei'.iO-.lo  dl  ‘.aCUO 

P 

.';.iJe  .s  coufr.  iosus 

P 

Lae.nl cona  complcnata 

P 

/j"'  ouLa  gradls  gradis 

P(?) 

Ar.i.  donta  grandis  corpulenta 

P 

imbecillis 

P 

Anouonta  suborbiculata 

P 

Strophltus  undulatus 

P 

OblJ.quarla  refiexa 

P 

0bo>'aria  olivaria 

P 

.Actinonalas  ligamentina 

P 

Plagiola  lineolata 

P 

'''■u:illa  truncata 

P 

Tr.iaciila  donaciformis 

P 

Ltreodea  fragilis 

p 

/■.'optira  alata 

P 

ProDcera  capax 

P 

hrov-tera  laevissima 

P 

■-L.r  luc'. lina  parva 

P 

M.;amia  rec'’.,i 

P 

lam?3ilis  anodontoides  f.  anodontoides 

P 

I.ampsiiis  anodontoides  f.  fAllaciosa 

P 

Lamnsilis  radiata  luteola 

P 

Lanpsllis  vencricosa 

P 

Lampsilis  orbicuiata  f.  orbiculata 

P 

Lampsilis  orbiculata  f.  higginsli 

P 

Total  Recorded  Kinds  of  Mussels  Since  1870  41 


Total  Recorded  Kinds  of  Mussels  Taken  Alive  20 

in  ^966  -  1969 _ 

Source;  Starrett,  W.C.  1971.  A  Survey  of  the  Mussels  (Unionca)  of  the  Illinois 
River:  a  Polluted  Stream.  Illinois  Natural  History  Survey  Bulletin, 

Voi.  30:  5,  267  -  403. 
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APPSHDIZ  D 

RARE,  EMDAMGERED,  AND  STATUS  UmOiOini  SPXCIES 
OF  THE  STUDY  AREA 


RARE,  ENDANGERED,  AND  STATUS  UNKNOWN  SPECIES  OF  THE  STUDY  AREA 


Two  references  provided  a  majority  of  the  information  on  the 
status  of  the  animals  of  Illinois  and  Missouri:  (l)  Rare  and  Endan¬ 
gered  Vertebrates  of  Illinois  (Preliminary  Draft),  1971,  Illinois 
Nature  Preserves  Commission,  and  (2)  Rare  and  Endangered  Species  of 
Missouri,  197**,  Missouri  Department  of  Conservation  and  U.  S. 
Department  of  Agriculture  Soil  Conservation  Service.  Additional 
species  were  taken  from  other  competent  authorities  as  cited  in  the 
text. 


Ihe  status  of  each  species  was  based  on  the  following 
definitions  taken  from  the  above  sources: 

A  species  or  subspecies  was  considered  rare  if  it  had  a 
restricted  habitat,  range,  or  population  level  in  Illinois  and/or 
N'dssouri  such  that  if  (l)  the  quality  of  its  habitat  declines, 
v5)  the  ecrtent  of  its  range  decreased,  or  (3)  the  population  level 
decreased,  it  could  become  endangered. 

A  species  or  subspecies  was  considered  endangered  if  it 
existed  i:i  Illinois  and/or  Missouri  with  such  limited  habitat  or 
population  level  that  it  was  in  danger  of  extirpation  in  the  state. 
Factors  contributing  to  its  status  included  change  in  or  loss  of 
habitat,  human  or  animal  predation,  overexploitation,  competition, 
or  disease. 

A  species  or  subspecies  was  considered  status  unknown  if  a 
competent  authority  suggested  it  to  be  rare  or  endangered,  but  its 
exact  status  coiU.d  not  be  determined  from  current  information.  The 
species  cr  subspecies  should  be  considered  rare  or  endangered  until 
evidence  indicates  otherwise. 

The  state  or  states  listed  in  parentheses  after  the  name 
of  a  species  were  the  locations  in  which  its  status  was  defined. 

Mammals* 


.3are  .-C'ejies 


Keen's  Bat  M:/-otis  keeni  (Merriam)  (Missouri) 

'This  species  ranges  throughout  southern  Canada  from  Newfoundland 
to  Saskatchewan;  in  the  United  States,  it  is  found  in  the  east  and 
central  states  to  the  Carolinas,  northern  Alabama  and  Georgia, 


•Unless  otherwise  cited  all  information  'oncerning  nomenclaf  .;re , 
distribution,  range,  euid  ecological  requiremcntc  was  taken  from  Burt 
and  Grossenheiler  ( 196U  ^ ,  Hi.'ffmeister  and  Mohr  '2  9'^”  u  Hall  and  Kels.in 
(1959),  and  Schwartz  and  Schwartz  (id^o). 


r>-i 


i 


eastern  Oklahoma,  eastern  Montana,  and  Colorado.  The  Keen's  bat 
presumably  occurs  statewide  in  Illinois,  although  only  a  few 
records  are  available.  It  la  a  rare  but  permanent  statewide 
resident  in  Missouri.  This  bat  hibernates  in  caves  and  mines;  in 
summer  it  is  less  colonial  and  probably  utilizes  mines,  attics, 
crevices  of  buildings,  and  eaves. 

Hoary  Bat  Lasiurus  cinereus  (Beauvois)  (Illinois,  Missouri) 

The  hoary  bat  occurs  throughout  most  of  Canada,  all  of 
the  United  States  except  southern  Florida,  and  northern  Mexico.  Its 
range  is  considered  to  be  statewide  in  Illinois  and  Missouri.  This 
species  migrates  south  in  the  fall  and  north  again  in  the  spring. 

The  bat  is  often  found  in  wooded  areas.  Hoffmeister  and  Mohr 
(195T),  S:;hwartz  and  Schwairtz  (1959),  and  Barbour  and  Davis  (1969) 
all  considered  the  hoary  bat  to  be  "rare". 

Plains  Pocket  Gopher  Geomys  bursarius  (Shaw)  (Illinois) 

The  range  of  the  pocket  gopher  extends  throughout  the  central 
2 ,ates  east  of  the  Mississippi  River,  as  well  as  in  a  narrow  band 
through  central  Illinois  into  northwestern  Indiana.  In  Illinois, 
tae  pocket  gcpher  occurs  in  the  sandy  and  black,  soil  areas  east 
and  south  of  the  Illinois  and  Kankakee  rivers  and  in  Madison 
Count:'.  Mohr  (19^6)  recorded  the  pocket  gopher  from  Scott, 

Ntorgan,  Caso,  and  Madison  counties  in  Illinois.  The  exact  range 
in  .Misso'ori  is  uncertain;  however,  the  pocket  gopher  is  fairly 
common  in  tne  northeastern  and  east-central  portions  of  the  state, 
but  occurs  only  rarely  in  south-central  Missouri.  McLaughlin 
(195S)  recorded  the  pocket  gopher  from  St.  Louis  County,  Missouri. 

Pocket  gophers  may  be  found  from  hilltops  to  river  bottoms ,  but 
they  prefer  'pen  grasslands,  prairies,  and  pastures  with  deep 
moist  soils. 

Meadow  ..'amping  Nkjuse  Zap  us  hudsonius  (Zimmermann)  (Illinois) 

This  species  ranges  across  northern  North  America  from 
Alaska  to  Hova  Scotia,  south  to  northern  Alabama,  and  west  with  a 
southern  bciiuiary  of  northeastern  Oklahoma,  Nebraska,  part  of 
northern  and  central  Colorado,  the  eastern  half  of  Wyoming  and 
southcas'ern  Montana.  It  probably  occurs  statewide  in  Illinois. 

The  J'cmping  imuise  is  thought  to  be  absent  from  the  Mississippi 
Lowlaji'j  cf  Missouri,  although  presumed  to  range  throughout  the 
rest  -f  che  siate.  Personnel  of  the  Mark  Twain  Refuge  consider 
it  rare  on  the  Refuge  (personal  communication,  197^,  S.  M.  Ham, 

Acting  Refuge  Manager,  Mark  Twain  National  Wildlife  Refuge).  The 
Jumping  mouse  begins  to  hibernate  in  mid-September  in  Missouri  and 
emerges  again  in  late  April  or  early  May.  Preferred  habitat  includes 
open,  grassy,  and  edge  areas;  specimens  have  been  reported  from  grain 
and  hay  fields,  fence  rows,  and  grassy  areas  along  stream  banks.  D. 

F.  Hoffmeister  (verbal  communication,  10  July  1973,  Museum  of  Nat'cral. 
History,  University  of  Illinois,  Urbaiir  believed  this  species  to  be  rare  i- 
parts  11.  Mil  is  aue  to  habioat  :estructicit. 


Long-tailed  Weasel  Mustela  frenata  Lichtenstein  (Missouri) 


This  vessel  occurs  throughout  the  United  States,  except 
for  the  dry  southvest,  and  in  most  of  Mexico.  It  occurs  throughout 
Illinois  and  Missouri.  Preferred  habitats  of  the  long-tailed 
weasel  Include  woodlands,  thickets,  brush  piles,  haystacks,  and 
fence  rows  near  water. 

Endangered  Species 

Gray  Bat  Myotis  grlsescens  Howell  (Illinois-Rare,  Missouri) 

The  gray  bat  ranges  throughout  Kentucky,  Tennessee,  central 
Alabama,  northern  Arkansas,  southeastern  Oklahoma,  most  of  Missouri, 
southern  Illinois,  and  Indiana.  Although  this  bat  is  likely  to 
occur  cv&r  cho  southern  half  of  Illinois,  it  has  only  been  reported 
from  P^ke  and  Hardin  counties.  It  is  known  from  southern  and 
c^  tral  Missouri.  This  bat  spends  its  summers  in  limestone  caverns 
anu  may  migrate  south  in  the  winter,  some  winter  in  Illinois 

cavi.  ■; , 

Indi  .:.i.  bat  .■yools  sodalis  Miller  and  Allen  (Illinois,  Missouri) 

The  Indiana  bat  ranges  from  New  York  south  to  northwestern 
Flciida,  west  through  northern  Mississippi  to  southeastern 
Oklahoma,  and  north  to  southern  Wisconsin  and  east  to  the  coast. 

This  species  has  been  collected  in  Union,  Hardin,  LaSalle,  and 
Jo  Daviess  counties,  Illinois.  The  Illinois  River  is  reported  to 
be  a  migration  route  of  the  Indiana  bat  in  Illinois  (Walley  1970). 

In  Missouri,  the  bat  occurs  statewide  except  for  the  northwestern 
comer.  In  late  October,  the  bat  moves  Into  caves  to  hibernate 
for  the  winter.  Althou^  its  summer  habitat  is  unknown,  man-made 
structvures  and  hollow  trees  are  probably  utilized.  The  Indiana  bat 
is  listed  as  an  endangered  species  by  the  U.S.  Fish  and  Wildlife 
Service  (Office  of  Federal  Register  ,1972). 

River  Otter  Lutra  canadensis  (Schreber)  (Illinois-Rare,  Missouri) 

The  river  otter  is  found  in  most  of  Canada  and  the  United 
States,  except  for  the  dry  southwest  and  southern  Texas.  It  is 
found  sporadically  iii  Illinois  except  the  northeastern  corner. 

In  Missouri,  it  is  known  from  the  Mississippi  Lowlands  and  along 
the  St.  Francis  and  Missouri  rivers.  Mohr  (19^3)  reported  an 
otter  from  the  Illinois  River  near  Meredosia.  In  1937,  the  otter 
was  reported  as  extinct  in  Missouri  (Bennit  and  Nagel  1937);  two  had 
been  recorded  from  Lincoln  County  in  193^.  More  recently,  the 
otter  was  reported  from  the  Mississippi  River  north  of  the  study 
area  in  Whiteside  County,  Illinois  (personal  communication,  1973, 
D.F,  Hoffaeister ) .  Preferred  habitats  of  the  otter  include  the 
borders  -f  streams,  rivers,  and  lakes. 


Bobcat  Lynjc  rufua  (Schreber)  (Illinois) 

At  present,  the  bobcat  ranges  through  vesteni, northern, 
and  southern  United  States  and  la  found  In  the  Mississippi  River 
Vailley  emd  Appalachlem  Mountains.  It  possibly  occupies  vatervays 
of  wooded  regions  throughout  Illinois.  In  Missouri,  this  species 
occurs  In  the  southeastern  portion  of  the  Ozark  Highlands  and  In 
the  Mississippi  River  Lowlands.  R.  Spring  (verbal  coinmunlcatlon, 

1972,  Captain  of  the  Pathfinder .  U.S.  Army  Corps  of  Engineers) 
reported  bobcats  along  the  shore  of  the  Mississippi  River.  Bobcats 
prefer  heavily  forested  areas  along  rivers,  6uad  timbered  bluffs  and 
slopes  interspersed  with  meadows. 

Birds* 

Although  some  birds  have  been  categorized  as  rare  or 
enduagered  species  by  Illinois  and  Missouri,  those  considered 
talents,  winter  visitants,  and  accidentals  were  not  included 
in  the  following  discussion  as  these  birds  were  not  part  of  the 
norral  environment  of  the  study  area. 

Rare  Speoiss 

Black-crowned  Night  Heron  Nyctlcorax  nvctleorax  hoactll  (Gmelin) 

'  llinois) 

The  black-crowned  night  heron  breeds  throughout  extreme 
southern  Canada  and  south  into  the  contiguous  United  States. 

Its  habitat  Is  variable,  and  the  bird  Is  not  restricted  to  floeAplaln 
areas  (Palmer  1962).  Although  there  is  little  information  concerning 
the  decline  of  this  once  common  species  (Cory  1909),  land  clearing, 
drainage,  lumbering,  and  real  estate  development  have  been  suggested 
(Palmer  1962).  This  species  has  been  reported  in  the  study  area 
along  the  ?.evee  In  St.  Charles  County,  Misaoiiri  (Anderson  and 
Bauer  1968),  Nesting  black-crowned  night  herons  have  been  recorded 
in  St.  Clair  Coimty,  Illinois;  the  heronry  was  located  eight  miles 
east  of  the  Mississippi  River  near  the  jiinction  of  U.S.  50  and 
State  111  (personal  communication,  27  April  197^,  Lucas  Wrlschnlk, 
Secretary,  Illinois  Audubon  Society). 

American  Bittern  Botaurus  lentlginosus  (Rackett)  (Illinois) 

This  species  breeds  in  the  eastern  half  of  the  continental 
United  States  south  of  Canada,  and  In  the  Pacific  coast  states  south 
of  Washington  (Robbins  ^  eQ .  ,  1966).  The  American  bittern  nests 
in  marshes,  sloughs,  and  meadows  where  it  feeds  on  small  vertebrates 
and  invertebrates  (Palmer  1962). 


•Unless  otherwise  cited,  all  information  concerning  nomen- 


Black  Duck  Anas  rubrlpea  Brewster  (Illinois) 

This  duck  winters  on  the  Atlantic  coast  from  southern  Labrador 
to  central  Florida  and  inland  to  east-central  Minnesota  on  the  north 
and  southeast  Texas  on  the  south  (Barske  1968).  Several  local 
wintering  concentrations  occur  on  the  Illinois  cmd  Mississippi  rivers; 
one  is  located  at  the  confluence  of  the  two  rivers.  Maintenance  and/or 
development  of  shallow-water  habitats  along  the  two  rivers  should 
increase  the  wintering  populations  in  the  study  area. 

Canvasback  Aythya  valisineria  (Wilson)  (Illinois) 

This  duck  winters  on  large  bodies  of  water  across  most 
of  the  continental  United  States  south  of  Canada.  Approximately 
7,500  canvasbacks  are  winter  residents  on  the  Mississippi  River 
south  of  the  Keokuk  Navigation  Pool  to  Alton,  Illinois  (Bellrose 
1968).  Althougn  canvasbacks  will  feed  on  animal  life,  they  prefer 
aquatic  plants  (Mills  et  al. .  1966).  Mills  ^  al . ,  (1966)  suggested 
hat  the  scarcity  of  aquatic  vegetation  on  the  lower  Illinois  River 
prevented  greater  utilization  of  the  area  by  this  species. 

Hooded  Merganser  Lophodytes  cucvillatus  (Linnaeus)  (Illinois) 

Hooded  mergansers  breed  in  the  southern  half  of  Canada,  the 
northern  third  of  the  continental  United  States,  excluding  Alaska, 
and  the  region  north  of  an  area  extending  from  central  Alabama  to 
South  Carolina.  It  winters  throughout  most  of  the  United  States 
but  is  most  common  near  the  southwest  and  southeast  coastal  regions 
(Robbins  e^  ,  1966).  Since  1965,  it  has  been  reported  during 
Christmas  bird  counts  in  Calhoun  and  Jersey  counties,  Illinois,  and 
in  St.  Charles  County,  Missouri  (personal  commuincation,  197^, 

3.  Vasse,  Brussels,  Illinois;  Cruickshank  and  Manning  1968).  A 
hooded  merganser  was  observed  on  a  pond  at  the  Delair  Division  of 
the  Mark  Twain  National  Wildlife  Refuge  on  28  June  197**.  Although 
there  are  no  data  available  to  expledn  its  population  decline, 

George  (''.971)  listed  habitat  destruction  as  a  possible  cause.  This 
merganser  nests  in  hollow  trees  or  stumps  near  water. 

Marsh  Hawk  Circus  cyaneus  hudsonius  (Linnaeus)  (Illinois) 

The  marsh  hawk  breeds  in  the  southern  two-thirds  of  Ceuiada, 
Aleiska,  the  northern  half  of  the  continental  United  States,  and  California. 
It  winters  in  the  southern  two-thirds  of  the  continental  United  States 
south  of  Canada,  including  Illinois  and  Missouri,  plus  the  northern  third 
of  the  states  west  of  Nebraska.  The  marsh  hawk  remained  the  third  most 
common  statewide  raptor  in  Illinois  between  1903  and  1955  with  no 
appeurent  drastic  changes  in  population  size  (Graber  and  Golden  i960). 
Thishawk  is  an  uncommon  winter  resident  in  the  St.  Louis  area  with  a 
few  breeding  records  from  St.  Charles  County,  Missouri  (Anderson  and 
Bauer  1968).  During  Christmas  bird  cou;  ts,  it  has  been  reported  in 
Jersey,  Calhoun,  and  Madison  counties,  Illinois,  and  Ralls  and  St. 

Charles  counties,  Missouri  (personal  communication,  197**,  S.  Vasse; 
Cruickshank  :?66,  1967,  ]9T0,  md  1971’;  Arbib  ^  al .  1973; 

Cruickshank  nid  Manning  1968  ari«i  1969). 


King  Rail  Rallus  Elegans  elegana  Audubon  (Miaaouri ) 


This  bird  breeds  in  the  continental  United  States  east 
of  central  Nebraska  and  eastern  Texas,  excluding  the  northern 
regions  of  the  northemnost  states.  Widaann  (1907)  considered 
this  rail  a  common  summer  resident  in  Missotiri.  The  destruction 
of  marsh  habitats  through  drainage  and  channelization  has  made 
the  king  rail  incresisingly  rare  (Missouri  Dept,  of  Conservation 
and  U.  S.  Dept,  of  Agriculture  197^). 

Least  Tern  Sterna  albifrons  athalassos  (Burleigh  and  Lowery) 
(Illinois,  Missouri) 

This  tern  breeds  in  the  middle  United  States  along 
the  Colorado,  Red,  Missouri,  and  Mississippi  river  systems  ais 
far  north  as  Nebraska  and  northeast  Ohio  to  western  Kansas  and 
ciatral  Louisiana.  Hardy  (1957)  reported  it  in  Madison  County, 
Illinois,  on  Mosenthien  and  Cabaret  Islands  in  the  Mississippi 
River.  Hardy  (1957)  cited  three  factors  influencing  the 
<  -.currence  ana  breeding  of  this  subspecies:  (l)  they  nest  on 
sandbars,  vhicn  are  variable  entities;  (2)  water  levels  must  be 
favorable  dui-ing  the  nesting  season;  and  (3)  shallow  water  must 
be  avai_?.ble  far  foraging.  Channelization  and  the  building  of 
damr,  revetueats,  dikes, and  pilings  are  detrimental  to  sandbar 
formation  and,  consequently,  to  nesting  of  least  terns  (Hardy  1957). 
Nesting  habitat  was  located  on  many  islands  in  the  Mississippi 
River,  tut  h\mian  disturbance  has  eliminated  much  of  it.  No 
nesting  occurred  in  regular  sites  near  East  St.  Louis,  Madison 
County,  Illinois,  or  other  areas  in  the  study  area  during  197^ 
(personal  communication,  197^,  V.  Kleen,  Non-Game  Biologist, 

Illinois  Dept,  of  Conservation,  Springfield). 

Long-eare^Owl  Asio  otus  wilsonianus  (Lessen)  (Illinois) 

This  owl  breeds  in  the  southern  fourth  of  Canada  east 
of  Saskatchewan  and  in  the  continental  United  States ,  excluding 
Alaska,  north  of  an  area  extending  from  Oklahoma  to  Virginia. 

It  winters  from  eastern  Canada  to  the  giilf  coast,  and  as  far  west 
as  Texas.  In  Illinois,  Ridgway  (1889)  found  these  birds  most 
abundant  in  dense  willow  thickets.  Such  habitat  is  common  along 
the  Mississippi  River  and  may  provide  nest  sites  if  it  is  not 
flooded  during  the  nesting  season.  Since  1965,  the  long-eared 
owl  has  been  reported  in  Jersey  and  Calhoun  counties,  Illinois, 
dttring  Christmas  counts  (personal  communication,  1971+,  S.  Vasse; 
Arblb  et  al.  1973). 

Short-eared  Owl  Asio  flammeus  flammeus  (Pontoppidan)  (Illinois) 

This  owl  breeds  in  the  southern  two- thirds  of  Canada, 
Alaska,  and  the  northern  half  of  the  continental  United  States 
including  the  study  area;  it  winters  in  the  continental  United 
States  south  of  Canada.  The  short-ear*^  '  owl  iu.'sts  on  the  ground 
in  open  sites  close  to  water;  plains,  marshes,  grassy  meadows,  and 
beaches  where  vegetative  growth  is  low  are  favored  nesting  areas 
(Philipp  1920).  In  Missouri,  v/idmann  'lOOI)  did  not  consider  this 
owl  unusual  to  the  marshes  of  the  Jiisf '  rs i  rui  River  floodplain 


north  of  the  Missouri  River;  Anderson  and  Bauer  (1968)  re¬ 
garded  this  owl  as  a  casual  resident  during  the  sunnier  eind  uncommon 
during  the  winter,  "niis  bird  has  been  reported  in  Ralls  and  St. 

Charles  counties,  Missouri,  in  Christmas  counts  (Cruickshank  1967 
and  1972),  and  was  "generally  up  in  numbers"  during  the  1967-I968 
winter  counts  at  St.  Louis  (Peterson  1968:UU1+).  In  Illinois, 
popxilation  numbers  decrease  in  frequency  from  north  to  south 
(Graber  and  Golden  i960). 

Saw-whet  Owl  Aeglius  acadicus  acadicus  (Omelin)  (Illinois) 

This  bird  breeds  in  the  southern  third  of  Canada  and  the 
northern  third  of  the  continental  United  States  south  of  Canada. 

It  winters  throughout  the  breeding  range  and  the  remainder  of  the 
continental  United  States,  excluding  areas  south  of  a  region  ex¬ 
tending  from  northern  Texas  to  South  Carolina  (Robbins  et  al.  1966). 
Within  the  study  area,  it  is  a  permanent  resident  and  requires 
dense  thickets  and  young  evergreen  plantations  for  cover  (Robbins 
et  al.  1966) . 

Yellow-bellied  Sapsucker  Sphyrapicus  varius  varius  (Linnaeus)  (Illinois) 

The  breeding  range  of  this  species  includes  the  southern 
half  of  Canada  and  the  area  north  of  a  line  extending  from  Oregon 
through  central  Illinois  and  eastward  to  Connecticut  (Robbins  e^  al. 
1966).  It  winters  in  the  southern  two-thirds  of  continental  United 
States,  including  Missouri  and  the  south  half  of  Illinois.  Xl^is 
bird  is  found  in  woods  and  orchards  where  it  drills  rings  of  holes 
in  tree  trvinks  to  obtain  sap  and  insects  (Robbins  et  al.  1966). 

Since  1965,  the  yellow-bellied  sapsucker  has  been  recorded  In 
Christmas  bird  counts  in  Jersey,  Calhoun,  and  Madison  counties, 

Illinois,  and  St.  Charles  and  Ralls  counties,  Missouri  (personal 
communication,  197^;  S.  Vasse,  Cruickshank  and  Manning  1968  and  1969)- 

Brown  Creeper  Certhia  familiaris  americana  (Bonaparte)  (Illinois) 

The  brown  creeper  breeds  in  the  southeni  fourth  of  Canada 
east  of  Alberta,  the  northern  quarter  of  the  continental  United 
States,  and  Illinois  (personal  communication,  197**.  V.  Kleen), 
and  possibly  eastern  Missouri.  Greer  (1966)  reported  nesting 
creepers  near  a  levee  on  the  Mark  Twain  National  Wildlife  Refuge; 

Widmann  (1895)  reported  this  bird  from  cypress  swamps  in  south- 
esistem  Missouri.  It  winters  in  the  southern  third  of  Canada's 
southern  provinces  east  of  Alberta,  and  the  eastern  half  of  the 
Itoited  States.  It  was  observed  at  the  Norton  Woods  Public  Access 
Area,  Lincoln  County,  Missouri,  in  forest  habitat  on  25  July  197^" 

Since  1965,  the  brown  creeper  has  been  reported  in  Calhoun,  Jersey, 
and  Madison  counties,  Illinois,  and  St.  Charles  and  Ralls  counties, 
Missouri  (personal  communication,  197^,  S.  Vasse;  Cruickshank 
1966,  1970,  1971,  and  1972;  Arbib  et  1973;  Cruickshank  and 
Manning  1968  and  1969). 

Bewick's  Wren  Thryomanes  bewickii  bewickii  (Audubon)  (Illinois) 

This  subspecies  breeds  in  the  east-central  half  of  the 


U-Y 


United  States  east  of  Kansas,  excluding  the  Atlantic  seaboard; 
it  winters  in  the  southeast  quarter  of  the  United  States,  ex¬ 
cluding  the  Atlantic  seaboard.  Bewick's  wren  is  a  summer  resident 
in  most  of  the  study  area,  and  a  permanent  resident  in  the  south. 
This  bird  is  an  inhabitant  of  farmyards,  brush,  and  fencerows 
(Robbins  ^  1966).  An  individual  was  observed  in  a  brushy 

thicket  near  an  abandoned  farmyard  at  Pike  County  Conservation 
Area,  Illinois,  on  13  August  1971+.  This  wren  has  been  recorded 
in  Christmas  bird  counts  in  Jersey  and  Calhoun  counties,  Illinois 
(personal  communication,  197^,  S.  Vasse;  Cruickshank  1972). 

Loggerhead  Shrike  Lanius  ludovicianus  migrems  (Palmer)  (Illinois) 

This  shrike  breeds  in  the  United  States  and  Canada 
south  of  an  area  extending  from  southern  Manitoba  to  southwest 
New  Brtinswick,  excluding  most  areas  of  coastal  states  from  eastern 
Texas  to  Maryland.  It  winters  in  the  southern  half  of  its  breeding 
range,  which  i.ncludes  the  southern  half  of  the  study  area.  The 
loggerhead  shrike  is  regarded  as  uncommon  in  the  St.  Louis  area 
(Anderson  and  Sauer  1968).  Within  Illinois,  the  breeding 
; 'pulation  has  been  largely  extirpated  north  of  an  area  extending 
f.'om  southern  Pike  to  southern  r’umberland  counties  (Graber  ^  al . 
1973).  Tl'.e  iecrease  of  hedgerows,  used  for  nesting,  has  been 
postulated  us  -i  reason  for  the  decline  of  this  bird;  decreased 
acreage  n  hnyi  ields ,  with  a  high  forage  value,  may  be  a  more  tenabl 
reason  for  -.he  decJine,  especially  the  rapid  decline  after  1957 
(Graber  e^ad.1973).  Since  1965,  it  has  been  recorded  in  Jersey, 
Calhoun,  and  Madison  counties,  Illinois,  and  St.  Charles  and  Ralls 
counties,  Missouri  (Personal  communication,  197^,  S.  Vasse; 
Cruickshank  1966,  1967,  and  1972;  Arbib  1973;  Cruickshank 

and  Manning  1968  and  1969). 

Endangered  Species 

Double-crested  Cormorant  Phalacrocorax  aurltas  auritus  (Lesson) 
(Illinois,  Missouri) 


This  cormorant  breeds  in  the  southern  third  of  Canada 
east  of  central  Alberta,  and  the  continental  United  States,  ex¬ 
cluding  Alaska,  north  of  an  area  extending  from  northern  Utah 
through  Texas  to  northeast  Maine.  Palmer  (1962)  listed  freshwater 
lakes,  ponds,  rivers,  swamps,  and  sloughs  as  habitats  frequented 
by  this  bird.  Isolated  and  undisturbed  swamps  and  islands  are 
required  for  breeding.  Since  it  feeds  on  fish,  eels,  crustaceans, 
and  other  large  aquatic  organisms  which  concentrate  pesticides  in 
their  tissues,  the  wide  use  of  DDT  may  be  a  factor  in  the  cormorant 
decline  (George  1971  )•  A  colony  of  the.se  birds  was  destroyed  by 
commercial  fishermen  on  the  Illinois  River  as  they  believed  the 
cormorants  greatly  reduced  fish  populations  (Smith  1911). 

Cormorants  nested  on  the  Clarksville  Refuge,  Pike  County,  Missouri, 
in  the  mid-1960's  (personal  communication,  197*^,  A.  Artus ,  fiissouri 
Dept,  of  Conservation,  Elsberry);  in  the  colony  had  appro¬ 

ximately  15  nests  constructed  in  dead  trees  st.uiding  in  a  marsh. 

The  birds  returned  to  the  area  in  1966  and  LPoT  but  did  not  nest. 
Cessation  of  nesting  was  believed  to  be  caused  by  increased  traffic 


in  the  area  associated  with  the  construction  of  a  cement 
plant  and  the  lack  of  water  at  the  nesting  site.  If  the 
availability  of  nesting  sites  is  a  limiting  factor  of  this 
cormorant,  artificial  snags  may  increase  reproduction  when 
appropriately  placed.  In  recent  years ,  t.ne  double-crested 
cormorant  has  been  recorded  only  as  a  transient  in  the  study 
area.  These  sightings  occurred  in  Madison  County,  Illinois, 
in  April  1972  (Kleen  and  Bush  1972);  on  the  Mark  Twain  National 
Wildlife  Refuge  on  H  September  1970  and  2U  October  1972;  and 
in  Lincoln  County,  Missouri,  in  October  1973  (personal  communication, 
197U,  A.  Artus). 

Sharp-shinned  Hawk  Accipiter  striatus  velox  (Wilson)  (Illinois-Rare, 
Missouri ) 

This  hawk  breeds  in  the  southern  half  of  Canada  and  the 
continental  United  States,  except  in  the  southeastern  quarter.  It 
winters  in  the  southern  three- fourths  of  the  United  States  as  far 
west  as  Montana.  Cory  (1909)  considered  this  bird  a  common  transient 
but  an  uncommon  summer  resident  in  Illinois.  This  bird  is  rare  as 
a  breeder  in  Missouri  and  is  usually  seen  only  in  migration  periods 
(Missouri  Dept,  of  Conservation  and  U.  S.  Dept,  of  Agriculture  197^). 
The  shairp-shinned  hawk  occurs  in  open  woodlands  and  wood  margin.s  where 
it  feeds  on  small  birds  and  rodents  (Martin  et  al.l95l).  Farmers 
who  believe  the  hawk  preys  on  barnyard  fowl  and  hunters  who  use 
the  hawk  for  target  practice  have  contributed  to  the  decline  of 
this  raptor  (Forbush  1920).  Since  I965,  it  has  been  recorded 
during  Christmas  bird  counts  in  Jersey,  Calhoun,  and  Madison 
counties,  Illinois  (personal  communication,  197^,  S.  Vasse;  Cruick- 
shank  1972). 

Cooper's  Hawk  Accipiter  cooperii  (Bonaparte)  (Illinois,  Missouri) 

The  Cooper's  hawk  breeds  in  the  southern  fourth  of  Canada's 
southern  provinces  and  all  of  the  contine.ita.l  United  States  south  of 
Canada;  it  winters  in  the  southern  three-four*iis  of  the  United 
States.  Widmann  (1907)  considered  this  species  a  common  summer 
resident  in  Illinois,  where  cultivated  fields  were  adjacent  to  wood¬ 
lands.  It  is  considered  less  common  than  the  sharp-shinned  hawk  in 
Missouri  (Missouri  Dept,  of  Conservation  and  U.  S.  Dept,  of  Agri- 
C'ulture  197^+).  During  Christmas  bird  counts,  the  Cooper's  hawk  has 
been  recorded  in  Jersey,  Calhoun,  and  Madison  counties,  Illinois, 
and  St.  Charles  and  Ralls  counties,  Missouri  ^persmal  coimmunicat  ion , 
197*+,  S.  Vasse;  Cruickshank  1966  and  I9T1 ) . 

Red-shouldered  Hawk  Buteo  lineatus  lineatus  (Gmelin)  'Illinois, 
Missouri-Rare ) 

This  hawk  breeds  south  of  an  area  e.xtending  from  Nebraska 
to  Maine  (Robbins  at  al.  1966 ) .  It  winters  s-'utn  of  an  area  extending 
from  eastern  Kansas  through  central  Illinois  to  Massacnusetts .  T'ne 
red-shouldered  hawk  is  a  resident  of  moist  w.  ilands  and  cultivated 
fields  (Robbins  ^^.1966’!,  where  it  feels  .■'n  aspni  tians ,  reptile:', 
birds,  and  small  mammeLLs  ^Martin  e;t  aJ .  1911  .  Hearing  of  forest 
may  have  caused  the  decline  of  this  h.ii k.  fince  this  bird 


has  been  recorded  in  Jersey,  Calhoun,  and  Madison  counties,  Illinois, 
and  in  St.  Charles  County,  Missouri  (personal  conmunication,  197^, 

S.  Vasse;  Crucickshank  1966  and  1972;  Cruickshank  and  Manning  1968). 

Osprey  Pandion  haliaetus  carolinensis  (Giaelin)  (Illinois,  Missouri) 

This  bird  breeds  from  the  arctic  region  southward.  It  has 
been  recorded  in  the  study  area  three  times  since  196U;  in  Calhoun 
county,  Illinois,  on  12  June  1970  (Peterson  1970)  and  in  October 
1971  (Fawks  1972)  and  in  Pike  County,  Illinois,  at  Illinois  River 
mile  57.7  on  16  September  197^  (personal  communication,  197^,  0. 

R.  Parsons,  Biologist,  Waterways  Experiment  Station,  Vicksburg, 
Mississippi).  No  recent  nesting  has  been  recorded  in  Missouri 
(Missouri  Dept,  of  Conservation  and  U.  S.  Dept,  of  Agriculture 
197^).  George  (1971)  believed  the  decline  of  the  piscivorous 
osprey  may  be  linked  with  effects  of  DDT  in  the  environment. 


Bald  Eagle  Haliaetus  leucocephalus  alasanus  (Townsend)  (Missouri-Rare); 
K.  1.  leucocephalus  (Linnaeus)  (Illinois ) 


The  breeding  and  wintering  range  of  the  southern  bald  eagle 
(H.  Leucocephalus )  lies  south  of  the  study  area,  but  individuals 
wander  north  over  the  southern  three-fourths  of  the  continental  United 
States.  The  northern  bald  eagle  (H.  1_.  alas  anus )  winters  in  its  breeding 
range  of  Canada,  excluding  the  northernmost  regions;  the  northern 
fourth  of  continental  United  States ;  and  Alaska.  It  migrates  tc  and 
aLLong  major  bodies  of  water.  The  northern  subspecies  winters  in 
Missouri  in  fair  numbers  (Missouri  Dept,  of  Conservation  and  U.  S. 

Dept. of  Agriculture  197^).  The  species  distribution  in  Illinois  is 
primarily  restricted  to  floodplains  of  the  Mississippi  River,  the 
Illinois  River,  and  other  large  rivers  (Graber  and  Golden  I960). 

The  bald  eagle  is  common  in  the  area  of  Alton  Dam  near  St.  Louis 
(Anderson  and  Bauer  I968).  It  is  primarily  a  scavenger  and  lives  on 
dead  fish  and  occasional  waterfowl.  Tl;e  southern  bald  eagle  is  listed 
as  endangered  by  the  U.  S.  Fish  and  Wildlife  Service  (Office  of 
Federal  Register  1972).  Shaw  (1965)  found  this  bird  along  bluffs  in 
Calhoun,  Jersey,  and  Madison  counties,  Illinois,  on  30  January  1965. 

A  population  has  been  regularly  observed  at  Pere  Marq,uette  State  Park, 
Jersey  and  Calhoun  coionties,  Illinois;  the  counts  ranged  from  a  low  of 
U5  birds  in  1971  to  a  high  of  198  in  1968  (personal  communication,  19T--‘, 
S.  Vasse).  This  eagle  has  also  been  recorded  in  Jersey  and  Madison  c;un- 
ties,  Illinois,  and  St.  Charles  and  Ralls  counties,  Missouri,  during 
Christmas  bird  counts  (Cruickshank  1966,  1967,  1970,  1971,  and  19'^2; 

Arbib  et  al.  1973;  Cruickshank  and  Manning  1968  and  1969).  The  bald 
eagles  that  winter  on  the  Mississippi  River  (Pools  2l+,  25,  and  26) 
and  on  the  lower  Illinois  River  have  been  counted  annually  since  l'^65 
(Table  5). 


Upland  Sandpiper  Bartramia  longicauda  { Bechstein )  (Illinois) 

The  upland  sandpiper  breeds  from  southern  Alaska  to  central 
Maine  southward  to  an  area  extending  from  eastern  Oregon  through  north¬ 
ern  Texas  to  Maryland.  Ridgway  (I889)  considered  this  bird  a  common 
species  in  Illinois,  where  it  was  clos^-ly  associated  with  prairie 
habitat.  The  population  center  cf  the  upland  sandpiper  shifted  from 
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northern  to  central  Illinois  (Graber  and  Graber  1963),  Apparently, 
this  shift  was  a  result  of  the  decreased  acreage  of  prairie  and 
pasture.  A  change  in  nesting  habitat  was  also  recorded;  mixed  hay 
and  alfalfa  were  utilized  instead  of  pasture. 

Amphibians  and  Reptiles* 


Rare  Species 

Dark-sided  Salamander  Eurycea  longicauda  melanopleura  (Cope)  (Illinois 

The  range  of  this  rare  subspecies  includes  much  of  the 
eastern  United  States.  In  Illinois,  it  is  recorded  from  the  extreme 
southern  counties  and  up  the  Mississippi  River  Valley  north  to  Adams 
County.  Specimens  from  Pike,  Greene,  and  Madison  counties  might  be 
expected  to  exhibit  intergrade  characteristics  of  the  longicauda 
subspecies.  Distribution  in  Missouri  encompasses  the  southern 
counties,  as  well  as  a  northern  branch  extending  up  the  Mississippi 
River  Valley.  Generally  an  upland  species,  the  dark-sided  salamander 
is  common  in  rocky  streams,  caves,  and  springs  of  the  Mississippi 
River  bluffs,  and  in  the  wooded  uplands  of  Adams  and  Pike  counties, 
Illinois . 

Illinois  Chorus  Frog  Pseudacris  streokeri  illinoensis  Smith  (Illinois, 
Missouri-Status  Unknown ) 

Small,  isolated  populations  of  this  frog  occur  in  Arkansas, 
southeast  Missouri,  southeast  Illinois,  and  six  counties  along  the  sand 
area  of  the  Illinois  River  (Smith  1966).  This  rare  subspecies  was 
first  recorded  in  Illinois  by  Smith  in  1951  from  a  sand  prairie  area  3 
miles  north  of  Meredosia  in  Morgan  County.  Specimens  were  also  re¬ 
corded  from  a  sand  prairie  in  the  Mississippi  River  floodplain  in 
southeast  Missouri  (Smith  1955).  Preferred  habitat  appears  to  be 
sand  prairies;  breeding  habitat  includes  sloughs,  flooded  fields, 
ditches,  and  small  ponds. 

Illinois  Mud  Turtle  Kinosternon  flavescens  spooneri  Smith  (Illinois) 

The  Illinois  mud  turtle  is  limited  to  a  few  isolated,  remnant 
populations  along  the  Mississippi  River  in  northeastern  Missouri  and 
southeastern  Iowa,  in  the  sand  prairie  area  along  the  Illinois  River 
from  Morgan  to  Peoria  counties,  and  in  Whiteside  and  Henderson  counties 
Preferred  habitats  of  this  rare  turtle  are  backwater  sloughs  of  the 
major  rivers,  and  ponds  in  the  sand  prairies.  Reduction  of  this  relict 
xerochermlc  period  turtle-  to  a  few  remnant  colonies  Is  thought  to  be  a 
result  of  climatic  oheoges  which  have  occorred  In  the  Prairie  Peninsula 


^Unless  otherwise  cited,  all  information  concerning  nomen¬ 
clature,  distribution,  range,  and  ecological  requirements  was  taken 
from  Conant  {1958),  Smith  (l9tl),  and  Anders  >ti  (]965). 
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Mud  Turtle  Kinostemon  subrubr\jm  subrubrum  (L-acepede)  x  hippocrepis 
(Gray)  (Illinois) 

The  western  mud  turtle,  which  ranges  from  western  Mississippi 
to  the  eastern  half  of  Texas  and  north  through  southeast  Oklahoma  and 
Arkansas  to  Missouri,  and  the  eastern  mud  turtle,  ranging  down  the  en¬ 
tire  Atlantic  coast  to  northern  Florida,  west  to  western  Mississippi 
(including  Georgia,  Alabama,  and  Tennessee)  and  north  into  Illinois 
and  Indiana,  form  an  intergrade  population  in  Illinois  and  possible  in 
Missouri.  Distribution  of  the  mud  turtle  in  Illinois  includes  the  south¬ 
ern  tip  of  the  state  and  two  isolated  records  from  Calhoun  and  Peoria 
counties.  The  mud  turtle  is  found  in  shallow  water  of  roadside  ditches, 
ponds,  and  bayous,  associated  with  vegetative  growth  and,  in  some  cases, 
in  terrestrial  habitats. 

Slider  Pseudemys  concinna  hieroglyphica  (Holbrook)  x  floridana  hoyi 
( Agas  siz)  (Illinois ) 

The  slider,  also  called  the  hieroglyphic  turtle,  is  a  hybrid 
of  the  slider  and  the  Missouri  slider.  The  slider  ranges  in  the 
Central  Mississippi  Valley  from  southern  Indiana  and  Illinois  through 
central  Alabama,  Mississippi,  Louisiana,  and  extreme  eastern  Texas. 

'Ihe  Missouri  slider  ranges  from  southern  Missouri  and  southeastern 
Kar.sas  ts  *-he  coast  of  central  Texas  and  east  to  Alabama.  In  Illinois, 
the  rare  hyurid  occurs  in  the  Mississippi,  Wabash,  and  Ohio  River  Valleys 
to  Calhwun  County  on  the  west  and  Lawrence  County  on  the  east.  In 
Missouri,  its  distribution  may  range  throughout  the  southeastern 
counties.  In  Illinois,  at  least,  the  hieroglyphic  turtle  appears  to 
be  restricted  to  the  three  large  rivers  and  their  adjacent  lakes  and 
sloughs. 

Western  Slender  Glass  Lizard  Ophisaurus  attenuatus  attenuatus  Cope 
(Illinois,  Missouri) 

This  subspecies  ranges  west  of  the  Mississippi  River  from 
southeastern  Nebraska  to  eastern  Texas,  and  east  of  the  river  into 
Illinois,  western  Indieuia,  and  southern  wisecusin.  Its  range  is  pi-e- 
sumed  statewide  in  Missouri  and  Illinois.  In  the  study  area,  specimens 
have  been  reported  from  St.  Louis  County,  Tiissouri ;  from  Jersey,  Calhoun, 
P:.ke,  Greene,  and  Scott  counties  in  Illinois.  This  rare  lizard  is  more 
common  in  the  hills  of  Calhoun  and  Pike  counties  than  elsewhere  in  Illi¬ 
nois.  Specimens  have  been  found  in  tall  grass,  a  bottomland  field,  a 
forested  hillside,  and  an  open  grassy  area  adjacent  to  woods.  Due  t? 
its  burrowing  habits,  this  lizard  may  be  more  abundant  than  thought, 
although  both  Anderson  (1965)  and  Smith  (Idol''  termed  it  "rare"  in  Mis¬ 
souri  and  Illinois,  respectively. 

Western  Worm  Snake  Carphophis  amoenus  vermis  (Kennicot)  (Illinois' 

The  rEuige  of  the  worm  snake  includes  all  of  the  south¬ 
eastern  United  States  except  Florida.  In  Illinois,  the  western  worm 
snake  has  been  collected  only  from  Calhoun,  Adams,  and  Hancock  counties. 
Intergrades  of  the  western  and  midwest  worm  snake  may  be  expected  to 
occur  at  the  confluence  of  the  IlliriOis  and  Missiasippi  rivers.  In 
Missouri,  distribution  is  statewide,  and  specirens  have  been  collecteri 
from  the  three  southern  counties  of  the  study  area.  This  snake  is 


conmonly  found  in  moist  wooded  situations  under  rocks  and  decaying 

logs. 

Western  Smooth  Green  Snake  Opheodrys  vernalis  hlanchardi  Grobman 
(Missouri ) 

In  the  United  States  the  range  of  this  snake  includes  the 
Northern  Great  Plains  and  prairie  region  westward  to  the  Black  Hills, 
and  the  Rocky  Mountains  in  Colorado,  New  Mexico,  and  Utah.  In 
Missouri,  specimens  have  only  been  collected  north  of  the  Missouri 
River;  one  specimen  was  taken  in  St.  Charles  County.  In  Illinois, 
distribution  is  sporadic  in  the  northern  counties.  Although 
prairie  habitats  are  preferred,  this  terrestrial  snake  has  been 
reported  from  a  variety  of  habitats  including  low  bushes,  grassy 
areas,  wet  meadows,  timbered  rocky  hillsides,  and  vacant  lots  of 
suburban  areas. 

Eastern  Massasauga  Rattlesnake  Sistrurus  catenatus  catenatus  (Rafines- 
que)  (Missouri) 

The  eastern  massasauga  ranges  from  central  New  York  and  Penn¬ 
sylvania,  through  Ohio  into  Michigan,  northern  Indiana  Eind  Illinois, 
southern  Wisconsin  and  Minnesota,  and  eastern  Missouri  north  of  the 
Missouri  River.  Collections  from  Mississippi  River  counties  in 
Missouri  include  Lewis  and  St.  Charles  counties.  Although  once  apparent 
common  throughout  the  northern  four-fifths  of  Illinois,  it  is  now  re¬ 
presented  by  widely  scattered  colonies.  The  massasauga  prefers  prairie 
marshes,  old  fields,  and  bogs;  it  has  been  recorded  from  dry  woodlands. 
Drainage  and  cultivation  of  its  preferred  habitat  types  have  been 
responsible  for  the  decline  of  this  snake. 

Great  Plains  Rat  Snake  Elaphe  gutta  emoryi  (Baird  and  Girard)  (Illi¬ 
nois  ) 


The  range  of  this  subspecies  includes  Central  Mexico  north¬ 
ward  on  the  western  side  of  the  Rocky  Mniontains  to  southeastern  Utah 
and  adjacent  portions  of  Colorado,  and  on  the  eastern  side  to  soiither: 
Nebraska  and  Illinois.  In  Illinois,  it  occupies  the  five  Mississippi 
River  counties  south  of  the  confluence  of  the  Illinois  and  Mississippi 
rivers;  specimens  have  been  collected  from  both  tlie  base  and  upper 
portion  of  the  river  bluffs  in  these  counties.  Its  Missouri  range  ir.- 
cludes  most  of  the  southern  counties  except  for  the  extreme  south¬ 
eastern  portion  of  the  state.  Rocky,  timbered  hillsides  are  the  pre¬ 
ferred  habitat  of  this  rat  snake. 

Endangered  Species 

Alligator  Snapping  Turtle  Macroclemys  tommin  :ki  (Troost)  (Illir.ois, 

Missouri-Rare ) 

This  turtle  ranges  from  southeastern  Georgia  and  north¬ 
ern  Florida  westward  into  south  and  central  Texas,  and  east  to  tne 
Mississippi  River  Valley.  In  Illinois,  it  is  fou.-,  d  in  the  Mi.ss  i  .s.s  ip;  ;  , 
lower  Illinois,  Ohio,  and  Wabash  river.;  itii  i/.sociated  tributaries. 

Its  Missouri  distribution  includes  the  s'-'uthern  two  or  three  count  .e.;. 
the  southeastern  onefourth  of  the  state,  and  r.he  Mississippi  River 


to  Lewis  County.  The  alligator  snapper  is  aquatic  and  sedentary, 
preferring  muddy  bottoms.  Because  of  its  reclusive  habits,  it  is 
rarely  recorded,  although  it  is  taken  occasionally  by  commercial  fishermen. 
Two  specimens  have  been  recorded  from  Calhoun  and  Jersey  counties, 

Illinois. 

Blanding’s  Turtle  Emydoidea  blandingi  (Holbrook)  (Missouri) 

Blanding's  turtle  ranges  through  northeastern  Nebraska, 

Iowa,  Wisconsin,  and  Michigan,  southward  to  northern  Ohio,  Indiana, 
and  Illinois,  and  extreme  northeastern  Missouri.  A  disjunct  pop¬ 
ulation  also  occurs  in  Massachusetts  and  New  Hampshire.  In  Missouri, 
this  endangered  species  has  been  reported  only  from  Clark  County  a- 
long  the  Mississippi  River  in  the  northeastern  corner  of  the  state. 

Its  Illinois  distribution  includes  much  of  the  northern  half  of  the 
state;  generally,  colonies  are  widely  scattered  except  in  the  flood- 
plain  sloughs  along  the  larger  rivers.  Collections  have  been  made 
from  the  Illinois  counties  of  Cass  and  Morgan.  Decline  of  this 
turtle  in  Illinois  is  attributed  to  drainage  of  the  extensive  central 
prairie  marshes. 

Plains  Hognose  Snake  Heterodon  nasicus  Baird  and  Girard  (Illinois-Rare, 
Missouri ) 

The  species,  II.  nasicus ,  exhibits  a  disjunct  range  with  small 
relict  populations  occurring  in  northern  and  central  Illinois  and  in 
extreme  southeastern  Missouri  (Smith  and  Smith  1962).  The  plains 
hognose  snake  (H.  n.  nasictis ) ,  which  occurs  west  from  Minnesota  to 
Alberta,  Canada,  and  south  to  New  Mexico,  has  been  reported  in  Missouri 
only  from  Holt  County.  In  Illinois,  it  is  recorded  from  scattered 
sand  prairies  along  the  Mississippi  River  in  Henderson,  Mercer,  Whiteside, 
and  Lee  counties.  An  intergrade  population  (H.  n_.  nasicus  x  gloydi )  of 
the  plains  hognose  and  the  dusty  hognose  (H.  n_.  gloydi )  occurs  in  the 
sand  prairie  areeis  adjacent  to  the  Illinois  River;  specimens  of  this 
intergrade  population  have  been  collected  from  Morgan  and  Cass  counties. 
Sand  prairies  and  adjacent  woodlands  provide  suitable  habitat  for  both 
subspecies,  and  in  these  limited  areas,  they  appear  to  be  fairly  common 
in  Illinois  (personal  communication,  1973,  P.  W.  Smith,  Illinois 
Natural  History  Survey).  Similar  to  the  Illinois  mud  turtle  and  the 
northern  lined  snake,  the  hognose  snake  is  also  represented  by  isolated 
Illinois  populations  which  are  remnants  from  a  period  of  warmer,  as  wei; 
as  more  arid,  conditions  which  prevailed  at  higher  latitudes  in  the 
past  (Smith  and  Smith  1962). 

Northern  Lined  Snake  Tropidoclotiion  lineatum  lineatum  (HeLllowell) 

( Illinois ) 


The  northern  lined  snake  is  found  over  most  of  Kansas, 
eastern  Nebraska,  extreme  southeastern  South  Dedcota,  southern  Iowa, 
northwestern  Missouri,  and  central  Illinois.  The  range  in  Missouri 
is  discontinuous  across  the  northern  half;  four  collections  from  ft. 
Louis  County  represent  the  only  occurrence  of  this  subspecies  alone 
the  Mississippi  River.  In  Illinois,  its  range  is  disjimct  from  .'T.h?r 
populations,  occurring  only  in  an  isolated  area  in  the  central  pc  rtij;: 
of  the  state.  Smith  (1953)  suggested  that  distribution  records  in 
Illinois  represent  remnant  colonies  of  a  formerly  widespread  dis':i'i- 
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bution  which  occurred  during  a  post-glacial  warm,  dry  period.  The 
lined  snake  is  described  as  an  urbcm  species,  found  In  vacant  lots, 
under  debris,  and  along  the  base  of  shrubs  and  fences  where  leaves 
have  collected.  It  has  cilso  been  found  in  sparse  timber.  Throughout 
ouch  of  its  range,  it  is  a  fairly  common  species.  Due  to  Its  small 
size  (usually  less  than  1  foot)  and  semifossorial  habits,  it  is  readily 
overlooked.  In  the  opinion  of  P.  W.  Smith  (personal  communication, 
1973),  it  is  not  endangered  in  Illinois. 

Timber  Rattlesnake  Crotalus  horridua  horridtis  Linnaeus  (Illinois) 

The  distribution  of  the  timber  rattlesnake  extends  from  New 
Hampshire  to  southern  New  Jersey;  south  in  the  Appalachian  highlands 
to  northern  Alabama  and  west  through  the  Ohio  Valley;  Minnesota  and 
Wisconsin  to  northeastern  Texas;  and  also  northern  Ohio.  Except  for 
the  southeastern  part  of  the  state,  it  occurs  throughout  Missouri. 
Collections  have  been  recorded  from  Clark,  Pike,  and  St.  Louis 
counties,  Missouri,  along  the  Mississippi  River.  In  Illinois,  it 
ranges  throughout  the  southern  one-third  of  the  state,  as  well  as 
along  most  of  the  Mississippi  River  Valley  and  in  isolated  areas 
along  the  Illinois  River.  The  species  is  reported  to  be  fairly 
COL  Ton  along  the  Mississippi  River  where  rock  outcrops  are  extensive. 
Collections  were  reported  from  Jersey,  Greene,  and  Pike  counties 
along  the  Illinois  River.  Preferred  habitats  of  this  subspecies 
include  forested  bluffs  and  rock  outcrops,  although  they  may  also 
be  found  in  cxiltivated  fields,  abandoned  buildings,  and  brush  piles. 

Ihe  decline  of  this  snake  is  due  in  part  to  man's  efforts  to  exter¬ 
minate  it  from  populated  areas. 
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*  t.  UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  V 

230  3U3UTH  DEARBORN  ST. 

CHICAGO.  ILLINOIS  60604 


Colonel  Ihoni^ard  R.  Peterson 
District  Engineer 

U.  S.  Pits^  Engineer  Oiscrict,  St.  Louis 

210  N.  12th  Street 

St.  Louis,  Missouri  63101 

Deer  Colonel  Peterson: 

In  response  to  your  latter  of  July  8,  1975,  ve  have  oorpleted  our  review 
of  the  Draft  Environmental  Iitpact  Stataoent  (EIS)  for  the  Cperation  and 
frainteranoe  of  Pools  24,  25,  and  26  Mississippi  and  Illinois  Rivers.  Our 
major  envirotinentai  concerns  are  in  regard  to  wetland  encroactment,  water 
c  -ality  lnpacts,  dredging  and  disposal  practices  and  the  need  for  greater 
flexibilily  in  the  dredge  spoil  disposal  program. 

Our  primary  oonoem  with  dredging  activities  ais  described  in  our  connents 
ixtvolves  the  placement  and  oontainment  of  dredge  qpoil  and  the  potential 
effects  upon  aquatic  aid  terrestrial  environment.  Past  and  current  practices 
liave  had  deleterious  inpacts  along  the  Mississippi  and  Illinoi  s  Rivers 
and  many  of  these  practices  could  be  oorrected  with  acceptable  cLLtemative 
mezisures.  The  Gongressiona].  authorization  for  the  9-foot  channel  project 
allows  sufficient  flexibility  to  satisfy  environmental  concerns;  thex^ore, 
enviroanentally  sound  alternatives  to  current  di^x3sal  practices  should  be 
inplenented. 

Hb  have  classified  our  ocRments  as  Category  ER-2.  Specifically,  this  means 
we  have  environnental  leservatians  ccnoeming  the  effects  of  the  medntenanoe 
program  on  water  quality  and  wetlards.  In  addition,  we  believe  atMitinnai 
infornetixxi  and  studies  are  necessary  to  evaluate  the  environnental  inpacts 
of  maintenance  activities.  The  classification  and  the  date  of  our  connents 
will  appear  in  the  Federal  Register  in  acoordanoe  with  our  re^xansihility 
to  infoon  the  public  of  our  views  on  major  Federad  actions. 

If  you  or  your  staff  has  any  questions  concerning  the  attatched  ocmnents, 
please  contact  Mr.  Gary  A.  Williams  at  312-353-5756. 


Sincerely  yours 


Donadd  A.  wailg 
Chief, 

Federal  Activities 
Branch 


Atta(±iaent. 
As  Stated 


General  Oonments 


Tb  desonstrate  how  the  O&M  program  outlined  in  the  EIS  has  miniinized  adverse 
envixonnental  infracts  which  resulted  frcsi  past  dredging  practices,  the  f^nal 
KTS  should  oatpaxe  and  contrast  past  aperatic»i  and  maintenance  activities 
with  the  proposed  0&4  program  discussed  in  the  EIS.  Differences  in  past 
dredge  spoil  disposcil  activities  to  the  proposed  disposal  program  should  be 
indicated. 

It  is  noted  that  sene  wetland  areas  will  be  affected  by  the  project.  EPA's 
Watl^ffids  Policy  states  that  wetlands  must  be  protected  fron  adverse  dredging 
and  filling  practices.  Therefore,  extreme  care  must  be  taken  during  O&M 
activities  to  avoid  and  minimize  any  adverse  inpact  upon  wetlands.  Ihe  Ooeps 
of  Enginssexs  policy  regarding  the  safeguard  of  wetlands  is  highly  desirable 
ard  consistent  with  our  own  views.  With  responsive  and  eaqaedient  inple- 
irentaticai,  such  policy  will  substantially  disoourage  the  vmneoessary  alteration 
<urri  destr.z3tiQn  of  wetlands  oonsiderad  to  be  vital  to  the  riverine  flowage. 
Al'dwc  'h  this  policy  is  directed  primarily  toward  the  evaluation  of  permit 
appllca  '-ons,  we  fully  realize  the  inherent  responsibility  of  the  Oarps  in 
folicwing  the  dictates  of  its  cr,m  policy'  and  the  guidance  of  EPA  and  other 
ag;nciss  in  wetland  preservation. 

Zbe  EIS  reooardzes  that  the  placanent  of  dredged  materials  in  critical  arecis 
(s'  coaraael  exits  or  entrances}  may  have  deleterious  effects  and  that  dis¬ 
posal  in  these  areas  is  now  avoided.  The  EIS  should  indicate  how  past 
practices  have  resulted  in  the  placement  of  spoil  in  critical  areas  and  discuss 
any  measures  that  will  be  inplenanted  to  restore  these  areas  particularly 
vhere  side  channels  have  been  cutoff. 

Spoil  disposal,  either  on-shore  or  into  the  open  water,  constitutes  the 
primary  adverse  enviroimental  impact  associated  with  the  operation  eoid  main¬ 
tenance  of  the  navigation  channel.  In  spite  of  its  importance,  however, 
the  EIS  does  not  contain  a  coiprehensive  spoil  disposed  plan. 

Attributing  a  beneficial  use  of  dredged  spoil  to  provide  wildlife  habitat 
is  not  valid  or  reccxKdlable  on  a  short-teun  beisis.  Fuzrthennare,  it  doesn't 
take  into  consideration  the  loss  of  one  type  of  habitat  for  another.  The  EIS 
indicate  that  in  many  cases  natured  revegetation  of  spoil  areas  has  not 
occurred  because  of  repeated  deposits  of  spoil.  Also,  vhere  woodlands  have 
been  subjected  to  disposal  but  not  with  sufficient  frequency  to  caxise 
mortality,  the  trees  have  been  partially  killed  or  stunted  and  the  understory 
has  been  lost.  Usually  diverse  aquatic  or  terrestrial  habitat  are  converted 
ito  sterile  sand-shoals  and  piles  providing  a  poor  substrate. 

Although  some  data  is  provided,  the  EIS  is  lacking  an  adequate  description  of 
the  dredge  spoil.  A  ccmplete  sediment  analysis  and  characterization  would 
facilitate  prudent  selection  of  spoil  sites  and  would  edso  serve  as  a  basis 
for  determining  the  usefulness  of  spoil  in  recreation  areas  and  the  prospects 
for  revegetation  of  spoil  sites.  Qnitted  is  any  reference  to  a  definite  time 
span  in  which  revegetation  may  occur. 


The  final  EIS  should  ixientify  the  areas  considered  as  "on  or  near  the  hanks". 
If  these  spoil  locations  include  bcickwaters,  marshes,  sloughs  cuid  areeis  behind 
wing  dams,  t!he  deposition  would  result  in  a  significant  inpact  vpcn  the 
biological  stability  of  the  river  system.  Althovigh  the  inpact  of  the  spoil 
deposition  at  any  particular  site  is  not  oonpletely  irreversible,  in  general, 
sites  covered  to  any  measurable  extent  cannot  revert  to  their  original  state 
for  extremely  long  periods  of  time.  Repeated  spoiling  serves  only  to 
aggravate  this  condition,  resulting  in  relatively  pemanent  changes  in  flora 
and  fauna. 

The  EIS  fails  to  identify  vhat  varieties  of  wildlife  can  be  stpported  on 
marly  sterile  sand  piles.  In  addition,  the  dynamic  nature  of  flood  plain 
Jicbitats  preculdes  'die  formation  of  large  areas  of  uniform  habitat  types. 
Therefore,  the  diversity  of  an  area  is  decreased  through  spoiling  rather  than 
increased  as  suggested. 

The  EIS  fails  to  discuss  dredging  operation  «md  spoil  dispos£il  with  regard  to 
dtpects  on  the  Federal  and  State  managed  wildlife  refuges  on  or  along  the 
inland  waterway  systems.  Specifically,  infornation  is  not  provided  on 
regulations  or  assesanents  made  on  spoil  deposition  on  or  near  these 
protected  areas  to  evaluate  potential  environmented  ijipacts  caused  by  opera- 
ti..n  ard  maintenance  procedures.  Also,  the  relationship  of  pool  regulation 
to  the  management  of  these  areas  and  reccmnendations  made  by  management 
agencies  should  be  discussed.  Recreational  develcpments  such  as  docks 
and  oonoessions  are  referred  to  in  the  EIS  as  minor  in  magnitude.  The  main¬ 
tenance  of  docks  however  may  require  periodic  dredging.  The  EIS  should 
di'^aiss  the  dredging,  disposal  of  spoil  and  associated  enviratmental  iii;»cts 
rexatiig  to  the  maintenance  of  adequate  depths  for  those  activities  related 
to  private  dredging. 

The  EIS  should  describe  hew  the  town  of  Grafton  has  been  troiibled  in  recent 
years  by  deposition  in  five  small  tributary  streams.  This  discussion  should 
address  vhy  the  problem  is  of  recent  nature  and  what  upstream  inprovements 
could  be  utilized  to  minimize  tl^  sedimentation. 

It  is  stated  in  the  EIS  (p.  172} ,  "Increasing  the  height  of  a  lew  diJee  field 
can  be  effective  in  producing  a  dependable  navigation  channel  if  the  dikes 
are.  not  too  short  in  relation  to  the  river  width.  In  the  stufy  area,  there 
are  no  new  dikes  planned."  This  discussion  indicates  the  effectiveness  of 
ir'.creasing  the  height  of  a  low  dike  field  and  mentions  that  no  new  dikes  are 
plaTined;  however,  the  discussion  inplies  that  the  heights  of  lew  dike  fields 
may  be  increased.  The  EIS  should  discuss  any  plans  or  proposals  to  raise 
lew  dike 'fields. 

Aooording  to  the  EIS,  much  progress  has  been  made  in  eliminating  excessive 
amounts  of  timber  clearing  emd  bank  grading  in  the  navigation  pools.  This 
discussion  should  be  expanded.  The  problans  experienced  with  timber  clearing 
and  bank  grading  in  the  past  should  be  descritjd  and  the  progress  that  has 
been  made  in  eliminating  these  problems  shoiiJ.d  be  explained  in  more  detail. 


Acxxjrding  to  the  EIS,  there  has  been  a  net  deposition  of  secL'ren  :  ii-.  Peasa, 
Elsedi,  a«l  Chautauqua  Creeks  in  Illinois  since  the  bridges  wa'.'e  cor-structed, 
and  that  the  State  highway  d^Jartments  frequently  clear  sediirenc  from 
channels  tributary  to  both  the  Mississippi  and  Illinois  Rivers.  Ibis 
discussion  should  be  expanded  to  aAiress  the  disposal  practices,  e;iviron- 
nental  inpacts  and  the  relationship  of  this  activity  to  Section  404  of  the 
Federal  Water  Pollution  Qontrol  Act  Ainerdments  of  1972. 


As  indicated  in  the  EIS,  one  of  the  principal  effects  on  wate_'  is 

the  increase  in  tijrbidity  caused  by  dredged  churnings  spoil  disposal. 
bCMever,  associated  with  this  release  of  material  one  au'*  usually  i.irjd  a 
decrease  in  av'ailable  c»Q"gen,  increased  ccnductivlty,  iri'Srnased  phosinbates, 
ad iiticncLl  bo^:al  nitrogen  and  any  other  pollutant  contained  in  the  spoil. 

?.  stud>'  of  dredging  effect  on  water  quality  in  pool  #3  during  the  rjiirroer  of 
1973  Irdicatc-d  significant  changes  did  occur  in  turbidity,  nitrate  and 
idtrogei',,.  Also,  a  si±istantial  decrease  in  dissolved  ojygen  was  observed, 
‘■va.sures  to  minimize  tliese  adverse  iitpacts  can  be  utilized  with  lirrited 
'-msT.t  ox  tie  retiimirg  overflow,  i.e.,  by  the  use  of  dikes,  successive 
^  -  i.'.g  or  retention  basins.  Selective  monitoring  for  changes  in  water  quality 
-•j  a»^2s  of  spoil  dispcsal  should  be  initiated  \dvanever  maintenance  activities 
iti'.t  toe  potential  to  adversely  effect  water  quality,  particularly  in  the 
vj.crLnity  of  recreationeil  areas  and  eco-sensitive  wetlands  such  as  spawning 
grturds  or  water fcwl  habitats.  Whenever  State  water  quality  stand.ards  are 
violated,  the  inplanentation  of  appropriate  pollution  abatement  measures 
wdJl  be  required  as  per  Sec.  313  of  PL  92-500. 

>103  pesticides,  metals,  sulfides,  methane,  oil  and  grease,  ammonia  and 
other  sufastaTiOes,  if  present  in  the  bottcm  sediments,  can  be  released  into 
..le  water  oolum  by  resuspension  of  the  sediment  or  from  disposal  areas,  the 
loc-ntions  of  water  intakes  should  be  identified  and  measures  to  avoid 
degradation  nearby  water  sv;^ly  intakes  should  be  described. 

’  rctsx  'piality  as  well  as  aesthetics  of  seme  pools  in  tiie  Upper  Mississippi 
Riv  ir  would  seoningly  have  a  bearing  on  the  demand  for  beaches .  r.v3 
potential  health  risks  of  providing  beach  areas  which  induce  .'’ater  tontact 
.■screation  such  as  swiimiing,  wading,  or  water  skiing  nuist  be  .nririlly  studied 
with  regard  to  water  quality  and  applicable  water  qiiility  standircs.  Where 
water  quality  is  poor  and  not  suited  or  safe  for  whole  bedy  conca,:r.,  the 
de'.'elcpnent  of  beaches  for  recreation  should  be  discourageu'. . 

Ir  is  difficult  to  make  an  (tojective  assessrtien.t  of  Wdu^r  uuility  p  rob  Ians 
using  tne  minimal  amount  of  information  p.rovdded  in  tiu  SIS.  b.  ad.  i.uion, 
no  data  is  presented  assessing  the  auverse  impacts  of  vhe  a.rc  ..  -cu.g  ana 
spoiling  operations.  An  adequate  desccription  of  the  drodgs  -  rul.i 

be  provided  for  major  areas  of  dredging  as  soon  as  pr.icd-f  vu'.i.  .“ .  V  •  .“.uitu’ 
analysis  euid  characterization  of  the^  sediment?  wciid  uv  ic rep:  -.nee 
with  our  acceptability  criteria  for  3.x>il  dis;''.;al,  ‘  jc;  i  i...  ^  nijcnt  selec¬ 
tion  of  spoil  sites  and  also  serv'e  as  .t  iasi.,  inr  d--  :  .g  n  -.--.itaDilitY 

and  usefiiLlness  of  the  spril.  Altr.ciihi  -.one  -.a-a  w-t.-;  pi  ■  •  V  .  i  r  -.vr  _I5, 
it  is  not  clear  if  tlie  data  is  tTeprc-sontitivi  ■  i  o  .  . 
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Section  1.6  of  the  EIS  should  include  a  discussion  of  the  GRi^AT  1  GREAT  II 
Studies  which  are  new  being  conducted  in  the  St.  Paul  ard  Rock  Island  District 
readies  of  the  river.  This  river  management  study  is  a  direct  re.'r-d.t  of  the 
concern  over  severe  environanntal  damages  resulting  from  the  past  practices 
utilized  by  the  Corps.  Ihe  GREM’  Study  for  the  St.  Paul  District  has  been 
functioning  for  nearly  one  year  and  has  developed  nunerous  new  ideas  for 
correcting  current  environinentaLl  abuses.  Ihe  GREAT  is  considering  both  short 
and  long  range  problems  and  their  solutions  ard  can  be  applied  in  general  to 
the  St.  Louis  District.  Ihe  QlEAT  II  study  is  still  in  the  early  stages  of 
development  and  will  follow  the  precedent  set  by  GREAT  I  and  th??  overall 
cbjectivBS  develcped  by  the  Dredge  Spoil  Disposal  Practices  C3n;.a.i.-ee  for  the 
entire  Upper  Mississippi  River.  GREAT  III  is  anticipated  for  tl,e  St.  Louis 
District  in  the  future,  rtb  urge  full  support  by  the  St.  louis  Djj.  n'ict  OCE 
on  this  effort. 

It.  addition  to  the  infonration  requested  above  regarding  water  quality,  we 
be.^le'.'^  the  following  detailed  long-range  studies  should  be  initiated  to 
detena_re  measures  to  substantially  reduce  the  adverse  effects  associated 
with  future  operation  ard  raair.te;iance  activities  on  the  river.  Such  studies 
should  include: 

IJ  a  aarpreherisive  bottom  sediment  analysis  of  the  river; 

2)  the  short  amd  long  range  effects  of  OSM  activities  upon  warer 
quality; 

3)  a  qualitative  and  quantitive  description  of  the  wetlands,  back¬ 
water  areas,  and  woodlards  impacted  by  O&M  activities; 

4)  the  general  environmental  effects  of  dredging  sloughs  and  back¬ 
water  areas; 

5)  the  dynamics  of  sediment  movement  induced  by  dredging  ard  dis- 
pa8^□.  activities,  and 

6)  a  oonparison  of  the  overall  effects  associated  witn  dispcsirg 
the  spoil  within  the  lower  limits  of  the  flood  plain  to  dis¬ 
posing  of  the  spoil  outside  the  floodway. 

Alternatives 

Ihe  ev£d.uation  of  alternatives  to  the  project  is  inoonplece.  Crly  wo  major 
alternatives  to  the  existing  operation  and  maintenance  procedures  ?r3  pre¬ 
sented:  discontinue  operation  of  the  locks  and  dams,  and  dijccr.c-u  main¬ 
tenance  of  the  navigation  channel.  T.,3  other  alternatives  discus,  ed  are  only 
modifications  of  t±ie  present  dredging  and  spoil  deposition  ce-c  -u  u-s. 
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The  alternatives  of  increased  spoil  disposal  flexibility,  revt^getation  of 
disposal  sites,  ooninercial  use  of  dredge  spoils,  watersh^  land-treatment 
and  development  of  recreational  facilities  have  great  potential  in  reducing 
adverse  social,  environmental  and  eoononic  irfacts.  These  alternatives 
should  be  incorporated  whenever  possible  in  maintenance  dredging  practices 
to  alleviate  adverse  impact  and  should  receive  full  consideration  in  your 
agency's  decision-making  process.  Not  in  every  case  should  only  one  method 
be  used.  Instead,  all  or  a  caiposite  of  these  alternatives  should  be  con¬ 
sidered  now  and  during  future  studies  bo  determine  their  maximum  environ- 
mantal  a.Td  economic  public  benefit.  Bevegetation  of  dredge  spoils  also  appears 
to  be  a  very  viable  alternative.  It  is  recortmended  that  futvxe  studies  be 
undertaken  to  determine  the  feasibility  of  this  altemati'/e.  A  major  environ¬ 
mental  problem  as  stated  in  the  EIS  is  the  movement  of  dredge  spoils  by 
erosion.  This  alternative  has  great  potential  for  partially  correctiivg  this 
prrfaism  in  an  effective  way,  envirormen tally  and  econcmicaliy. 

Consida’"atiiOn  should  be  given  to  potential  markets  for  spoil  and  the  benefits 
to  be  de:  i\'ed  fror.  ranoval  of  the  spoil  from  the  river  area.  Included  in 
this  discussion  should  be  a  corparison  of  tlie  long-term  costs  (especially 
env  .oroenaJL  costs)  of  raiiote  cr  central  spoil  disposal  and  the  costs  of  the 
i-a-.-^arjance  and  cceratoon  program  as  it  is  practiced  today. 

Whcc-i..  lad  land  treatient  should  be  considered  for  the  tributaries  that  are 
known  to  be  conveying  extensive  sediment  loads  to  the  Mississippi  River. 
hi  * -king  some  of  the  causes  of  the  sedimentation  problem  inst^  of  its 
eff;-ctr  should  substantially  reduce  dredging  icpacts  and  also  have  positive 
irrsTac^s  upon  both  tributary  streams  and  the  Mississippi  River.  The  use  of 
;  :  L  ..aterial  for  landfill  or  other  purposes  should  be  oorpletely  addressed 
a.j  an  aLLtemative  to  present  practices  including  an  evaluation  of  econatiics  vs. 
environmental  costs. 

The  discussion  of  alternatives  mentions  that  a  discontinuation  of  the  waterway 
atrvioe  vreuld  force  the  utilization  of  other  costlier  nodes  of  transportation. 
This  statement  may  be  true,  hcwever,  since  transportation  rates  are  regulated 
bi  the  Federal  government,  these  rates  are  subject  to  change.  In  addition, 
Federal  subsitty  to  particular  carriers  nessarilly  absorbs  a  portion  of  the  full 
cost  of  the  operation  by  the  carrier.  The  EIS  should  oonp-are  the  costs  and 
tiia  rates  of  various  transportation  modes  with  and  without  exisung  rate 
reguiaticns  and  subsidies.  The  National  lifeter  Cannissiori  T<epr;rt  discusses 
the  major  issues  relating  to  the  developnent  of  water  resouri-es.  One  of  the 
raocamendations  of  the  Report  oonoems  user  fees  for  na'/igaricn  interests. 

Hus  recomnendation  should  be  discussed  as  an  alternative  in  the  EIS. 

The  final  EIS  should  also  evaluate  and  compare  the  envircrmentai  impacts  cf 
che  alternatives  to  waterbom  transportation.  These  should  LncUide  but  not 
be  limited  to  racr/ement  by  rail,  truck  or  pipelines  or  a  contoinacion  of  these 
modes  with  any  other  mode  including  barging. 

lonc-Term  Effects 


The  EIS  does  not  evaluate  the  long-term  effects  of  spoil  li'C-  -  il  on  ^ecreation. 
The  continuous  deposition  of  spoil  on  recreation  areas  must  event'.ially  neduen 
tl'e  suitability  of  the  sites  for  recn cation  ind  eitht-;r  ix  v  i  covosal 
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sites  will  have  to  be  selected  or  recreation  activities  will  be  eliminated. 
Ihese  long-term  inpacts  of  spoil  disposal  upon  recreation  areas  should  be 
addressed  in  the  fin^Ll  EIS. 

All  of  the  impoundments  are  characterized  by  a  gradual  process  of  sedimenta¬ 
tion  or  filling  particularly  in  areas  outside  the  navigation  channel.  The 
operation  and  maintenanoe  program  for  the  9-foot  channel  eiocelerates  the  rate 
of  deposition  in  these  areas  by  decreasing  water  velocities  in  backwater  areas, 
direct  spoil  disposal,  spoil  disposal  vhich  iiipedes  flows  leading  into  or 
cut  of  backwater  areas,  and  qpoil  disposal  vhich  returns  to  the  river.  Ihe 
EIS  should  acknowledge  this  gradual  sedimentation  process  with  regard  to 
'jg-tenn  inpacts  and  discuss  them  in  detail.  An  atterpt  should  be  made  to 
predict  the  changes  in  jhysical  and  biological  characteristics  of  the  Upper 
Mi.-siscippi  River  through  the  next  100  years  and  beyond  assuming  existing 
irainteiiaiice  activity  oontinues.  long-term  effects  should  take  into  oon- 
sidera.  ion  not  only  the  oonseguences  ipon  flood  plain  and  Icwland  uses,  wet¬ 
lands,  :.jttaiuand  forest,  sloughs,  and  backwater  arecis,  but  also  the  constric- 
ticn  of  tile  e.-d.sting  meandering  waterway,  develcpment  of  a  uniform  navigation 
da-’r^l  a.nc  seirjTontation  euid  deposition  in  each  pool. 

The  ETS  privides  a  generous  amount  of  information  on  the  "beneficial"  effects 
of  the  impoundments  upon  recreation,  fish  and  wildlife.  Ihe  final  statement 
sficxild  predict  the  long-term  effects,  both  beneficial  and  audverse,  upon 
recreation,  fisii  and  wildlife  resulting  from  the  maintenance  of  the  9-foot 
.vvigation  channel.  It  appears  that  the  long-term  benefits  of  the  present 
r*  ■  .lananoe  program  favor  catmercial  navigation  at  the  expense  of  recreaticxial; 

•n  .u-id  wildlife  uses.  More  enphasis  should  be  placed  on  enhancement  and 
iidintenance  of  the  value  of  the  river  for  uses  other  than  oamiercial  navigation. 

Ihe  EIS  does  not  discuss  the  effects  of  dredging  aind  ^loil  disposed,  upon  the 
.raulic  chareurteristics  of  the  Mississippi  River.  Natural  sedimentation 
behind  the  wing  dams  oonfcined  with  spoil  disposition  in  the  off-chemnel 
areas  continues  to  constrict  the  river  ciannel.  This  reduction  in  channel 
Cc  jacity  may  affect  the  river  stages,  particularly  the  flood  stages.  Highe.-r 
flood  stages  would  result  in  the  need  to  raise  the  levee  systems  downstream 
and  modifications  of  the  levees  could  have  a  significant  iiipact  upon  the  river 
and  riparian  environments.  Oonsequently,  we  believe  the  EIS  should  contain 
a  discussion  of  the  effects  of  channel  construction  upon  the  river  stages  and 
the  primary  and  secondary  inpacts  of  any  changes  in  the  river  stages  upon 
the  Mississippi  River  system. 

Reocnmendations 


In  conclusicn,  we  believe  the  following  general  approach  should  be  used  in 
relating  to  the  enviromental  iirpacta  of  O&M  activities  on  the  Upper 
Mississippi  River.  Ihis  approach  will  designate  EPA' s  general  recxannerxiatii-ns 
regarding  dredging  and  spoil  disposal  in  the  fpper  Mississippi  River. 

1.  The  need  for  greater  flexibility  in  tlie  licmdling  and  disposal  of  dredged 
spoil  is  required  because  of  the  adverse  inpacts  upon  envircmtentally  sensitive 
areas.  Additional  expenditures  for  longer  pipelines,  booster  and  purp-out 
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equipment  and  transport  barge  may  be  necessary  to  increase  the  flexibility 
of  OfiM  activities. 

2.  Ha  practice  of  retcdning  qpoil  in  and  adjacent  to  the  waterway  should 

be  modified.  The  adverse  effects  of  the  existing  program  upon  water  resources 
and  wetlaxids  cure  apparent.  Vtiere  feasible,  wa  believe  spoil  should  be  moved 
as  far  away  froa  the  river  as  practicable  to  prevent  its  redeposition  in  the 
river.  Ihis  approach  will  not  be  necessary  in  every  case,  but  vhere  shoaling 
is  intense  and  dredging  requirements  euce  extensive,  it  should  be  encouraged. 
Furthermore,  if  sensitive  wetlands  or  bottomland  forests  exist  in  the 
vicinity,  spoil  should  also  be  removed  to  a  more  ccmpatible  area,  preferably 
outside  the  floodAraty.  Placement  in  fringes  of  the  flood  plain  would  pro¬ 
bably  be  acceptable. 

3.  Ihe  existing  program  of  selecting  spoil  di^JOScd.  sites  is  in  need  of  modi¬ 
fies  tion.  Begardless  of  the  fact  the  infrequent  spoilage  in  some  areas  has 
create:'''  a  few  di'versified  ecosystems,  the  usued.  results  are  sterile  sand- 
shoals  t  lat  either  directly  inpinge  tpon  or  indirectly  through  sedimentation 
anJ  redeposition  adversely  inpact  envirormen-tally  sensitive  areas  such  as 
spawtang  and  fishirg  grounds,  waterfcwl  habitat,  and  other  wetland  or  bottemr 
land  habitats.  With  care  ard  coordinated  agency  planning,  this  kind  of  inpact 
can  be  avoided. 

4.  The  load  capacity  of  a  given  area  to  successfully  retain  spoil  deposits  and 
support  a  viable  ecosystem  is  an  inportant  factor  that  heis  been  overlooked 

in  the  past  and  should  be  given  careful  study  in  the  future.  When  selecting 
sites  for  disposed,  considexration  should  be  given  to  the  frequency  of  spoil 
dlsjofjal,  the  quantity  of  spoil,  and  the  type  of  area  effected. 

5.  Bottem  sediments  of  each  pool  should  be  periodically  monitored  (3-year 
intervals)  to  determine  their  quality  and  character  for  a  ccnpatible  program 
of  disposal  with  loced  ecosystems.  Bottem  sedimen'ts  that  are  found  to  be 
poUut^  nust  be  confined  in  a  disposal  facili'ty. 

!.  ''hare  necessary,  pollution  abatement  structures  for  given  di^xssad  areas 
should  be  constructed  and  oonpleted  prior  to  the  disposal  of  spoil.  Stabili¬ 
zation  of  the  disposal  area  is  an  inportant  meaisure  that  should  be  inplenented 
after  spoil  deposition.  Stabilization  measures  such  as  revegetation  and 
erosion  control  are  necessary  to  minimize  water  and  wind  erosion  and 
redeposition  in  the  river. 

7.  In  order  to  inprove  the  uncterstaitding  of  O&M  activities  on  the  Upper 
Mississippi  River,  studies  to  detennine  the  coiposition  of  bottem  sediments, 
short  ard  long  range  water  quality  effects,  the  nature  of  sensitive  areas, 
effects  of  dredging  backwaters,  the  nature  of  sediment  movement  and  effects 
of  spoil  plaoament  should  be  undertaken  as  soon  as  practicable. 

8.  Reoenraendations  proposed  by  the  Upper  Mississippi  River  Conservation 
Cormissicn  in  their  1969  Upper  Mississippi  Riv’er  Dredge  Spoil  Surv^  should  be 
considered  as  alternatives  to  present  dredging  activities.  Basically  the 
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ODOiaission  xeocmoended  an  evaluaticn  of  current  deposition  practices  in  order 
to  detect  and  eliininate  environnentally  harmful  practices.  Several  excellent 
xeocninendations  for  selecticn  of  future  spoil  sites  as  discussed  in  the  survey. 
Adherence  to  these  reccnmendations  will  eiid  in  elimination  of  damages 
resulting  fran  maintenance  and  cperation  of  the  9-foot  channel. 

9.  The  disposed,  of  dredged  material  shall  be  consistent  with  the  EPA 
Section  404  Qiidelines  for  Discharge  of  Dredged  or  Fill  Material  (Federal 
Register  dated  S^itember  5,  1975} . 
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United  States  Department  of  the  Interior 


(ER-75/675) 


OFFICE  OF  THE  SECRETARY 
NORTH  CENTRAL  REGION 
230  S.  DEARBORN  STREET.  32nd  FLOOR 
CHICAGO.  ILLI.VOIS  60604 


August  29,  1975 
Colonel  Thorwald  R.  Peterson 
District  Engineer 
U.  S.  Arn\y  Engineer  District 
St.  Louis 

2'!0  North  12th  Street 
St.  Louis,  Missouri  63101 


Dear  Colonel  Peterson: 


:tie  3artment  of  the  Interior  has  reviewed  the  Draft  Environmental 
S>.die»iient  for  the  Operation  and  Maintenance  of  Pools  24,  25,  and  26,  Mis- 
‘■^v3''‘ii  and  Illinois  Rivers,  Missouri  and  Illinois,  as  requested  in  Mr. 

•Ti^'s  transmittal  letter  of  July  7,  1975,  to  our  Assistant  Secretary, 
•rogram  .Oevelopment  and  Budget.  Our  comnents  which  are  of  both  a  general 
and  specific  nature  relate  to  areas  of  our  jurisdiction  and  expertise  and 
havy  been  prepared  in  accordance  with  the  National  Environmental  Policy 
Act  of  1969. 

SEHERAL:  This  document  de-emphasizes  the  causes  and  effects  of  side- 
channel  sedimentation.  The  effect  of  dikes  and  revetment  in  preventing 
the  formation  of  the  new  side  channels  is  not  mentioned,  which  thus 
gives  a  misleading  picture  of  project  effects.  Also,  because  of  in- 
coitiplete  information,  it  is  not  possible  to  evaluate  project  effects  on 
the  mussels  of  the  Illinois  and  Mississippi  Rivers. 

SPECIFIC:  Part  I  -  PROJECT  DESCRIPTION  -  Figures  1-4  and  1-6  -  Are  the 
proposed  recreation  areas  to  be  developed  fay  the  Corps  of  Engineers? 

Page  20  -  To  avoid  misunderstanding,  the  fourth  paragraph  should  indicate 
that  it  has  been  standard  procedure  to  over  dredge  to  a  depth  of  11  or  13 
feet  below  minimum  pool  elevation. 

Page  23  -  1.6. 2. 2  State  of  Illinois  Recreation  Plan  -  A  more  recent 
State  comprehensive  outdoor  recreation  plan,  Illinois  Outdoor  Recreation, 
orepared  by  the  Illinois  Department  of  Conservation,  was  released  in 
December  1974. 
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Part  2  -  EXISTING  ENVIRONMENTAL  SETTING 

Page  85-d.  Benthos  -  The  treatment  of  mussels  In  this  section  Is  inade¬ 
quate.  Several  coimon  species  were  not  recorded,  including:  Anodonta 
grandis.  Arcidens  conf ragosus .  Lampsilis  anoderto^des,  Fusconaia  flava, 
and  Proptera  laevissima.  No  mention  is  made  of  tFt  conrnerciai  value  of 
mussels,  even  though  in  1966  there  were  36  conmercially  fished  mussel 
beds  on  the  lower  80  miles  of  the  Illinois  River.  The  location  and  a- 
bundance  of  mussels  is  especially  important  in  evaluating  project  ef¬ 
fects  since  they  are  benthic  organisms  easily  disturbed  by  dredging  and 
spoil  disposal. 

Page  122  -  Several  species  of  mussels  listed  by  Hissouri  as  rare  or  en- 
j.angered  are  known  to  occur  in  the  Upper  Mississippi  River.  These  in- 
'  tde;  Arcidens  confragosus .  Obovaria  olivaria  and  Quadrula  nodulata. 

Pa-ja  '  •■’3  -  2.5  OUTDOOR  RECREATION  -  It  would  be  helpful  if  the  major  rec- 
reatiot  areas  and  parks  were  shown  on  a  map, 

4  -  IMPACT  OF  THE  ACTION  OM  THE  ENVIR0M1EMT 

169  -  4,1..^;. 2  Dredging  and  Disposal  -  Coordination  of  d'edge  spoil 
••'!nent  with  conservation  agencies  does  not  always  ensure  that  no  ad- 
va.'jc  impact  will  occur.  The  penultimate  paragraph  also  should  state 
that  frequently,  because  of  cost  and  equipment  limitations,  spoil  is  not 
placed  in  the  locations  preferred  by  the  conservation  agencies. 

;,€  ‘i80-b.  Revetments  -  Although  revetment  nwy  contribute  to  aquatic 
.abitat  diversity  to  some  small  degree,  ■<<,  also  i.‘fvec;i  'ely  prevents  the 
formation  of  any  new  side  channels  or  off -channel  iakes.  As  such,  re¬ 
vetment  cannot  be  considered  beneficial  to  the  aquatic  conmunities. 

Page  183  -  Overbank  Dredged  Materials  -  T.ie  affects  of  spoil  disposal  on 
terrestrial  vegetation  is  understated.  The  term  'important  soacies" 
should  be  defined  or  deleted.  Frequently,  spoil  iwcarial  is  biologi¬ 
cally  sterile  and  years  are  required  for  even  a  siparsa  vegetative  cover 
to  reestablish  itself  on  a  disposal  site.  This  la;K  of  vegetation  not 
cniy  destroys  the  wildlife  habitat  value  of  the  bot  alsa  causes 

the  spoil  to  be  easily  eroded  back  into  the  river. 

Page  184-b.  Maintenance  Dredging  and  Placemert  p-;-'  Material  - 

Spoil  material  placed  in  the  river  may  provide  rei'cTij  fn7Toa~i  ig 
habitat  for  certain  birds;  however,  there  is  i  cwiolete  loss  of  aquatic 
nabitat  under  these  circumstances. 

Page  185  -  IMPACT  ON  THREATENED,  RARE  OR  ZNOANGE-lEJ  .  -;,g  silt¬ 

ing  in  of  sloughs  and  side  channels  does  lo.;  craiice  nb-  '-.a:  d: 'e:*sity, 
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as  Indicated  In  the  second  paragraph  under  this  heading;  rather,  such 
silting  reduces  habitat  diversity. 


The  least  tern  Is  the  only  rare  or  endangered  bird  breeding  In  the  study 
area  that  requires  sandbanks  for  nesting.  Even  for  this  species,  there 
have  been  no  recent  breeding  records  in  the  study  area. 

Page  188  -  4.5  IMPACT  ON  OUTDOOR  RECREATION  -  This  section  requires 
more  discussion.  It  is  unclear  why  the  project  “will  have  no  impact  on 
existing  recreational  resources  or  use  of  the  sites"  but  "recreation 
on  the  Upper  Mississippi  and  Lower  Illinois  Rivers  proper  .  .  .  will 
suffer  adverse  effects."  Specific  adverse  impacts  have  not  been  enumer¬ 
ated.  Impacts  from  dredging  such  as  turbidity  and  spoil  disposal  sites 
s.iould  be  discussed.  Possible  enhancement  to  recreational  navigation 
and  be^ch  nourishment  also  should  be  treated.  Adverse  Impacts  also 
should  be  enumerated  in  Part  5. 

Page  IBS  -  4.6.1  ARCHEOLOGY  -  It  is  encouraging  to  note  that  a  compre¬ 
hensive  shoreline  archeological  survey  is  currently  under  way  along  the 
lower  Illinois  River.  We  hope  that  the  results  of  this  survey  will  be 
presented  in  the  final  statement.  Also,  we  suggest  that  such  a  survey 
be  conducted  of  the  shoreline  of  pools  24,  25,  and  26  in  order  to  insure 
th2.  future  recreational  developments,  industrial  development,  or  any 
nuat>er  of  water-related  land  uses  go  not  adversely  affect  significant 
historical  and  archeological  values.  The  statement  should  present  pro¬ 
cedures  to  be  implemented  in  the  event  that  previously  unknown  cultural 
resources  are  encountered  during  project  construction. 

Page  189  -  4.6.2  HISTORY  -  Me  suggest  that  the  determination  that  no 
historic  sites  will  be  disturbed  by  operation  and  maintenance  activi¬ 
ties  reflect  consultation  with  the  State  Historic  Preservation  Officers 
for  Missouri  and  Illinois. 

Part  6  -  ALTERNATIVES  TO  THE  ACTION 

The  alternative  of  providing  the  9-foot  channel  depth  for  only  a  por¬ 
tion  of  the  navigation  season  should  be  considered.  It  is  possible 
that  a  significant  amount  of  environmental  damage  could  be  avoided  by 
allowing  the  navigation  channel  to  be  less  than  9-feet  deep  for  a 
small  portion  of  the  year. 

Page  200  -  6.2.3  RECREATIONAL  POTENTIAL  -  A  qualified  statement  should 
be  substituted  for  the  first  sentence  of  the  third  full  paragraph  on 
this  page.  The  effect  on  the  aquatic  community  of  using  dredge  spoil 
to  develop  recreational  areas  will  vary  depending  on  the  site. 


Page  202  -  Twenty-five  percent  plant  cover  in  5  years  is  not  “fairly 
rapid"  revegetation.  Within  the  study  area,  nomally  fertile  soil  has 
nearly  100  percent  plant  cover  within  1  year  after  being  disturbed. 

Page  203  -  6.2.7  REMOVAL  FROM  FLOOD  PLAIN  -  The  term  "effective  biol¬ 
ogical  life"  should  be  defined.  The  removal  of  dredge  spoil  from  flood 
plain  could  significantly  reduce  the  rate  of  sedimentation  in  backwater 

areas. 

Part  7-  THE  RELATIONSHIP  BETWEEN  LOCAL  SHORT-TERM  USES  OF  MAN'S  ENVIRON¬ 
MENT  AND  THE  MAINTENANCE  AND  ENHANCEMENT  OF  LONG-TERM  PRODUCTIVITY 

Page  207  -  It  should  be  mentioned  that  control  of  the  river  through  dikes 
and  revetment  prevents  any  new  side  channels  from  forming.  Under  natural 
river  conditions  the  side  channels  that  are  filled  by  sedimentation  would 
jbe  replaced  by  nev/ly-formed  side  channels. 

Part  S  -  COORDINATION  WITH  OTHERS 

Page  211  -  We  are  pleased  to  see  that  a  post-authorization  change  to  in¬ 
clude  fish  and  wildlife  conservation  as  a  project  purpose  is  being  con¬ 
sidered  for  the  pooled  section  of  the  Mississippi  River. 

APPENDIX  C 

Table  46  -  A  more  recent  list  of  Rare  and  Endangered  Vertebrates  of 
Illinois  was  published  in  1973  by  the  Illinois  Nature  Preserves  Cotrmis- 
sion. 

Page  0-11  -  Reference  is  made  to  an  Appendix  F  that  is  not  included  in 
the  document. 


Sincerely  yours. 

Madonna  F.  McGrath  ■ 
Acting  Special  Assistant 
to  the  Secretary 


UNITCO  states  DCFARTMCNT  or  AattlCULTURC 
roRcsT  Service 

NORTHEASTERN  AREA.  STATE  ANO  PRIVATE  FORESTRY 
SB16  Market  Strict,  urrcr  Oarrv.  Pa.  19082 

(215)  596-1672 
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August  20,  1975 


Jack  R.  Nlemi,  Chief 
Engineering  Division 
Department  of  the  Army 
St.  Louis  District,  Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Refer  to:  LMSED,  Draft 
Environmental  Statement, 
Pools  24-25-26,  Mississippi 
and  Illinois  Rivers ,  MO 


Dear  Mr.  Niemi: 


Our  Milwaukee  office  referred  the  £d30ve  statement, 
on  operation  and  maintenance  of  navigation  channels 
and  structures,  to  us  as  no  National  Forest  lands 
are  affected  directly. 

Continued  maintenance  of  the  same  channel  will 
eventually  result  in  drying  up  of  wetlands  that  are 
associated  with  the  changing  channels  of  a  meandering 
stream.  On  wildlife  habitat  the  effect  of  "fixing" 
the  channel  should  be  discussed  more  fully.  The 
final  statement  should  also  attempt  to  quantify  the 
amounts  of  marsh  and  other  habitat  gained  and  lost 
by  the  effects  of  pool  regulation. 

Increased  use  of  vegetation,  including  trees  and 
shrubs,  should  be  considered  for  stablizing  dredge 
spoils  on  and  near  streambanks.  Under  appropriate 
conditions  such  vegetation  will  reduce  redeposition 
of  sediment  into  the  channel  and  lengthen  the  time 
between  dredging  projects. 


Thank  you  for  the  opportunity  to  review  this  statement. 
Sincerely,  f 

lo/uu(iUC' 


£uUUCf 
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DALE  0.  VANDENE 
Staff  Director 

Environmental  Quality  Evaluation 
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UNITED  STATES  DEPARTMEOT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE _ 

P.O.  Box  459,  Colunbla,  Missouri  65201 


August  20,  1975 


Ml*.  Jack  R.  Nfemf 
Chief,  Engineering  Division 
U.S.  Army  Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 


Dear  ‘V.  Niemi: 

The  draft  environmental  impact  statement  for  Operation  and  Maintenance 
of  Pools  24,  25,  and  26,  Mississippi  and  Illinois  Rivers,  has  been 
reviewed  by  this  office. 

The  statement  would  be  strengthened  by  the  addition  of  the  plans  for 
erosion  control  where  stockpiling  or  overbank  placement  Is  a  possible 
alternate.  It  Is  important  that  stockpile  sites  be  chosen  avoiding 
Impacts  to  soils  which  have  high  value  for  agriculture.  This  office 
will  provide  assistance  for  erosion  control  and  identification  of 
important  agricultural  land  where  possible. 

The  operating  levels  of  pools  are  important.  Many  conservation 
measures— particularly  drainage— could  be  affected.  Outlets  have  been, 
and  win  continue  to  be,  designed  based  on  the  anticipated  pool 
elevations  maintained  by  locks  and  dams.  Any  changes  in  the  elevations 
could  affect  these  outlets. 

We  appreciate  the  opportunity  to  review  and  comment  on  this  supplement. 


Sincerely, 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

aOIL  CONSERVATION  SERVICE _ _ 


P.O.  Box  678,  Chaapalgn,  Illinois  61820 


September  4 ,  1975 


Hr.  Jack  R.  Mlenl 
Chief,  Engineering  Division 
U.  S.  Army  Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Mr.  Nleml: 

The  draft  environmental  Impact  statement  for  Operation  and  Maintenance 
of  Pools  2A,  25  and  26,  Mississippi  and  Illinois  Rivers,  dated  June 
J.975,  has  been  reviewed  by  this  office. 

On  page  210,  line  7  -  suggest  the  word  “Service"  be  deleted  to  make  it 
I  read  correctly. 

The  statement  would  be  strengthened  by  the  addition  of  the  plans  for 
erosion  control  where  stockpiling  or  overbank  placement  is  a  possible 
alternate.  It  Is  important  Chat  stockpile  sites  be  selected  which 
would  avoid  adverse  impact  to  soils  which  have  high  value  for  agriculture. 
This  office  will  provide  assistance  for  erosion  control  and  identification 
of  important  agricultural  land  where  possible. 

The  operating  levels  of  pools  are  an  Important  concern  to  agriculture. 

Many  conservation  practices,  particularly  drainage,  could  be  adversely 
affected.  Outlets  have  been,  and  will  continue  to  be,  designed  based 
on  Che  anticipated  pool  elevations  maintained  by  locks  and  dams.  Any 
changes  In  elevations  could  affect  these  outlets. 

We  appreciate  Che  opportunity  to  review  and  comment  on  this  project. 

Thanks  for  Che  extension  of  time  in  which  to  comment. 

Sincerely, 

Daniel  E.  Holmes 
State  Conservationist 


F.'lb 
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FEDERAL  POWER  COMMISSION 
Washington.  O.C.  20426 


IN  ftCPCV  NCFCN  TO: 


^^0  13  1975 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

Department  of  the  Army 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

Reference;  LMSED-BA 

Dear  Mr.  Niemi: 

This  is  in  reply  to  your  letter  of  July  7,  1975, 
addressed  to  the  Commission's  Advisor  on  Environmental 
Quality,  inviting  comments  on  the  draft  environmental 
statement  for  the  Operation  and  Maintenance  of  Pools  24, 

2S,  and  26,  Mississippi  and  Illinois  Rivers.  The  draft 
statement  discusses  the  continued  operation  and  maintenance 
of  these  existing  navigation  facilities  which  are  located 
in  the  States  of  Missouri  and  Illinois  upstream  of  St. 

Louis,  Missouri. 

These  comments  of  the  Federal  Power  Commission's 
Bureau  of  Power  are  made  in  accordance  with  the  National 
Environmental  Policy  Act  of  1969  and  the  August  1,  1973, 
Guidelines  of  the  Council  on  Environmental  Quality.  Our 
principal  concern  with  activities  affecting  land  and  water 
resources  is  the  possible  effect  of  such  activities  on  bulk 
electric  power  facilities,  including  potential  hydroelectric 
developments,  and  on  natural  gas  pipeline  facilities. 

The  staff  notes  that  the  three  projects  discussed  in 
the  draft  statement  are  integral  elements  of  the  9-foot 
navigation  channel  project  on  the  Mississippi  River  from 
the  mouth  of  the  Missouri  River  upstream  to  Minneapolis. 

A  number  of  fossil- fueled  power  plants  located  along  this 


E-17 


Nr.  Jack  R.  Niemi 


-2- 


navigation  waterway  utilize  fuels  transported  via  the  wutc 
way.  Thus,  continued  maintenance  of  the  waterway  to  provi 
the  fuels  essential  to  the  operation  of  these  power  plants 
can  contribute  to  assurance  of  the  adequacy  and  reliability 
of  electric  power  supplies  in  this  mid-continent  area. 

The  staff  also  notes  that  the  steam-electric  power 
plants  depend  on  the  navigation  waterway  as  the  source  of 
cooling  water  supply.  Care  should  be  taken  to  protect 
cooling  water  intake  and  discharge  structures  which  are 
located  in  the  segment  of  waterway  occupied  by  Pools  24, 

25,  and  26  from  maintenance  activities  of  dredging  and 
dredged  material  disposal. 

The  opportunity  to  comment  on  the  draft  envircnnental 
statement  is  appreciated. 


Very  truly  yours , 


department  of  health,  education,  and  welfare 

NCGION  VII 


federal  building 

•01  EAST  I2TH  STREET 
KANSAS  CITY.  MISSOURI  S4I  OS 

September  2,  1975 


orricc  or 

TME  ACeiONAL  OinECTOD 


Mr.  Jack  R.  Nleml 
Chief ,  Engineering  Division 
Department  of  the  Army 
St.  ^.ouis  District, 

Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

RE:  Draft  Environmental  Impact  Statement 

Operation  and  Maintenance  -  Pools  24,  25,  and  26 
Mississippi  and  Illinois  Rivers 


Dear  Mr.  Nleml: 

Thank  you  for  the  opportunity  to  review  the  Draft  Environmental  Impact 
Statement  covering  the  above  referenced  project. 

Ve  find  that  Che  project  will  have  no  impact  upon  programs  of  the 
Department  of  Health,  Education  and  Welfare. 


William  H.  Henderson 
Regional  Environmental 
Officer 


K-  19 


■BCIOII  V 

PHik  Orivi 


DEPARTMENT  OK  HOUSING  AND  URBAN  OEVd-OPMENT 
CHICAGO  AREA  OFEICE 
17  NORTH  OEARRORN  STREET 
CHICAGO,  ILLINOIS  M603 


August  26,  1975 


5’‘.2lD'’(Goldfarb) 


U.  S.  Army  Engineer  District 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Gentlemen: 

Subject:  Review  of  Draft  EIS:  Operation  &  Maintenance/ 

Pools  24,  25,  &  26/Mississ1pp1  6  Illinois  Rivers 

Your  EIS  carefully  documented  the  importance  of  maintaining  a 
nine  foot  navigation  channel  in  this  strategic  section  of 
the  Mississippi  River  and  the  complex  interrelationship  between 
the  maintenance  of  this  channel  and  the  quality  of  aquatic 
and  terrestrial  habitats. 

Your  information  Indicates  that  although  most  of  the  Corps' 
activities  present  limited  viable  alternatives  the  dredging 
action  presents  a  real  choice  to  decision  makers.  The  EIS 
presents  a  choice  of  economic  cost  vs.  aesthetic  benefit. 

SI  :ce  the  Mississippi  is  a  unique  part  of  our  cultural  heritage 
It  seems  as  if  the  increased  cost,  although  significant  (35% 
more  for  Kennedy  &  66%  more  for  Ste.  Genevieve),  is  not 
prohibitive  and  might  be  warranted.  The  Corps'  statement 
has  served  a  useful  purpose  in  delineating  the  scope  of  this 
choice. 

Thank  you  for  the  opportunity  to  comment  on  this  EIS. 


E-20 


DEPARTMENT  OF  HOUSING  ANO  URBAN  OEVELX>PMENT 
rEOERAL  BUILDING,  fit  WALNUT  STREET 
KANSAS  CITY,  MISSOURI  S41M 

July  15,  1975 


m  ns^wv  MKPCft  ro 

7CE 


Nr.  Jack  R.  Niemi 
Chief,  Engineering  Division 
Department  of  the  Army 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi: 


This  is  to  acknowledge  receipt  of  your  Draft  Environmental  Impact 
Statement  for  the  Operation  and  Maintenance  of  Pools  24,  25,  and  26, 
Mississippi  and  Illinois  Rivers,  dated  June  1975. 


HUD  programs  for  the  area  in  which  the  project  is  located  are  admin¬ 
istered  by  Johnny  Bullock,  Jr.,  Director,  St.  Louis  Area  Office.  By 
copy  of  this  letter,  Mr.  Bullock  is  requested  to  review  the  draft 
statement  and  forward  his  comments  directly  to  you  no  later  than 
September  2,  1975,  as  indicated  in  your  request. 


Thank  you  for  the  opportunity  to  comment  on  this  statement. 
Sincerely, 

-/  / 


Harry  ?,/  Bearman 
Environmental  and  Standards  Officer 
Conmunity  Planning  and  Development 
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ftCOlON  VII 

akoionac  omcc 
ICANSAS  CITY.  WSMOUm 


DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
AAEA  OFF  1C  E 

310  north  12TH.  STREET.  ST.  LOUIS.  MISSOURI  A3I0I 


AREA  OFriCRS 
Kmims  City.  Kan««* 

Si*  Louie.  Mi**uu/i 


lEP  0  2  1975 


<M  ACPcv  AC^£A  TO 


7.3P 


Hr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

Department  of  the  Arrrv 

Oconps  of  Engineers 

210  North  12th  Street 

St.  iKJuis,  i'lissouri  63101 

Dear  Mr.  Miemi; 

Beference  is  made  to  your  letter  of  July  17,  1975,  requesting  aotments 
an  the  Draft  EnvironiiEntal  Lipact  Statement  for  the  Operation  and 
Maintenance  of  Pools  24,  25  and  26,  Mississippi  and  Illinois  Rivers. 
Your  letter  and  Draft  Statement  have  been  forwarded  to  this  Area  Office 
for  review  and  ooiments. 

Fran  the  information  contained  in  the  draft  statenent,  it  does  not 
appear  that  there  are  any  conflicts  with  the  plans  or  programs  of 
this  HUD  Area  Office.  We  do,  however,  offer  several  suggestions. 

First  of  all,  one  of  your  overall  alternatives  is  to  do  nothing, 
open  all  tie  dam  gates  and  let  both  rivers  seek  their  cwn  levels. 

It  should  be  noted  that  Federal  law  including  various  River  and 
Hart»r  Acts  will  not  permit  this.  In  fact,  there  is  a  specific 
law  prc^iibiting  the  Corps  from  making  any  change  in  the  levels  of 
these  rivers. 

Criteria  used  to  select  dredge  disposal  sites  should  be  clearly  dis¬ 
cussed  and  included  in  the  statement.  Consideration  for  erosion 
protection  or  containiienc.  should  be  explained. 

Actually,  there  is  both  an  energy  and  inflationary  impact  bo  cens’ ler 
in  the  draft  statenent.  The  recent  energy  shortage  is  a  powerful 
inoentive  for  reassessing  our  environnental  project  inpacts.  Thererort , 
the  following  evaluations  should  also  be  discussed  and  questioned. 

1.  Are  there  potential  problems  with  the  sqpply  of  energy 
required  to  operate  and  maintain  Pools  24  ,  25  and  26? 


i:-22 


2,  NUl  the  Operation  and  Maintenance  coneine  excessive 
ancxnts  of  energy? 

3.  Will  energy  conservation  technology  be  enplcyed? 

Ws  trust  that  continued  study  and  research  will  be  spent  on  the 
fabric  of  interrelations  among  cdl  living  things  in  and  along  tl^ 
Mississippi  and  Illinois  Rivers,  both  qualitativey  and  quantitively. 

To  deal  with  and  respect  both  rivers,  it  will  not  be  enough  to  predict 
whldi  way  things  will  change;  there  will  be  a  definite  need  to  know 
hew  naxh  change  and  for  what  reasc»\s. 

Mien  ocnpleting  an  envixonnental  review  one  basic  question  always 
remains.  How  will  the  statement  be  used?  Hopefully,  this  environ¬ 
mental  statement  will  not  only  shape  existing  but  the  future  projects 
so  all  development  plans  and  proposals  will  be  responsive  to  the 
environmental  problems  and  ooncems  of  the  people  most  directly 
affected. 


lhank  you  for  giving  us  the  opportunity  to  provide  these  oonrents. 
We  would  appreciate  receiving  a  copy  of  the  final  statements. 


Sino^ly, 

^Johnn/^ullock,  Jr. 
Acting  Area  Director 


U.S.  DCPARTMCNT  OF  TRANSPORTATION 
reOERAU  HIGHWAY  AOMINISTRATtOM 
RCaiON  S 

laaO*  DIXIE  HIGHWAY 
HOMEWOOD.  ll.t.lNOlS  eOASO 

July  23,  1975 


IM  MBIH.V  MCFKII  TO  05-00.5 


He.  Jack  R.  Nieml 
Chief,  Engineering  Division 
D.S.  Amy  Engineer  District 
213  Horth  12th  Street 
St.  Louis,  Missouri  63101 


Deer  Hr.  Nie>ni: 

I 

As  requested,  we  have  reviewed  the  Draft  Environment  Statement  prepared 
by  your  office  for  the  Operation  and  Maintenance  of  Fools  24,  25,  and  26, 
Mississippi  and  Illinois  Rivers  and  have  no  comments  to  offer  on  the 
proposed  undertaking. 


Sittterely  yours, 


Of 

a7  L.  Frank 

Acting  Regional  Administrator 


MOWN  VII 


DEPARTMENT  OF  TRANSPORTATION 
lEGIONAl  KEPIESCNTATIVE  OF  THE  SECaSTilBY 
tOOM  414.  fCOetAl  KillDlNr. 
iOl  CAST  i7iii  sr«ir 
KANSAS  on.  MISSOUti 

August  29,  1975 


Nr.  Jack  R.  Nienl 

C3\le£,  Bxtglneerlng  Division 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Hr.  Niemi: 

Our  review  of  the  Corps  of  Engineers'  Draft  Environmental  Statement 
covering  the  Operation  and  Maintenance  of  Pools  24,  25,  and  26, 
Mississippi  and  Illinois  Rivers,  Indicates  that  the  Statement 
adequately  considers  the  effects  the  project  may  have  on  areas 
within  the  jurisdiction  of  the  Department  of  Transportation. 

Thank  you  for  the  opportunity  to  conment  on  this  draft. 

Sincerely, 

R.  R.  Waesche,  RAOM  U5CG  (Ret.) 
Secretarial  Representative 
Region  VXl 

ec: 

Hr.  John  B.  Kee^  FHWA 
RADH  G.  H.  F.  Bursley,  USCG 
Mr.  William  E.  Loftus,  FRA 
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DEPARTMENT  OF  TRANSPORTATNM 
UNITED  STATES  COAST  GUARD  G-WS/73 ) 

*  •  SE^  VI 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

St. Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St. Louis,  Missouri  63101 

Dear  Mr.  Niemi: 

This  is  in  response  to  your  letter  of  7  July  1975  coincerning  a  draft 
em'ironmental  statement  for  the  Operation  and  Maintemance  of  Pools 
24,  25,  and  26,  Mississippi  and  Illinois  Rivers. 

The  Department  of  Transportation  has  reviewed  the  matterial  submitted. 
We  have  no  comnents  to  offer  nor  do  we  have  any  objeiction  to  this 
statement. 


The  opportunity  to  review  this  draft  statement  is  apipreciated, 

Sincerely, 


Capta'ln,  U.  S.  Coast '^mard 
Deputy  Chief,  Offic^/cef  Karine 
Environment  and  Systems 
By  direction  of  the  Cammandant 
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ILLINOIS  ARCHAEOLOGICAL  SURVEY 


109  DAVENPORT  HAU 


Onpmaac  laxiucioaK 

Uancntir  of  Illtaat> 
Souifcan  niioeu  Uaiwiitf 

llliaow  Sliie  MuMum 


Mr.  Jack  R.  Nieml 
St.  Louis  District 
Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi: 


UNIVERSITY  OP  UXINOB  URBANA.  nUNOIS  61801 


August  26,  1975 


Thank  you  for  your  letters  of  July  7  and  August  4  as  well  as 
enclosure  of  the  Draft  Environmental  Statement  for  Operation  and  Main¬ 
tenance,  Pools,  24,  25,  and  26,  Mississippi  and  Illinois  Rivers. 

T!-,e  archaeological  statement  on  page  189  as  applies  to  the  Lower 
Illinois  Ri'.-er  '.alley  is  acceptable  at  this  time  since  an  archaeological 
survey  is  currently  being  conducted  along  the  shoreline.  The  final 
EIS,  however,  should  indicate  the  affect  of  future  dredging  and  disposal 
sites  upon  the  archaeological  resource  base  in  the  Lower  Illinois  Valley 
and  what  efforts  will  be  undertaken  to  preserve  the  existing  archaeology. 

The  archaeological  statements  on  page  188  as  applies  to  the  Upper 
Mississippi  Valley  are  not  acceptable.  This  paragraph  begs  the  question 
about  any  extant  archaeology  by  indicating  that  revetments  would  cover 
archaeological  sites  (implying  that  therefore  they  would  be  protected) 
and  indicating  that  sites  found  along  shorelines  that  erode  in  revetment 
areas  would  erode  as  a  natural  process  and  therefore  the  impact  of  the 
revetments  on  such  sites  is  problematical.  In  no  way  does  this  statement 
make  any  effort  to  preserve  the  archaeological  resource  base.  In  fact, 
it  writes  off  the  archaeology  because,  following  the  statement,  the 
archaeology  is  eroding  anyway. 

I  therefore  recommend  that  a  detailed  reconnaissance  survey  be 
undertaken  of  the  Mississippi  River  Valley  in  Pools  24,  25,  and  26  in 
order  to  determine  the  effect  of  all  disposal  and  revetment  areas 
the  existing  archaeological  resource  base.  In  only  this  way  will  it  be 
possible  to  tell  the  effect  of  the  Corps  project  on  this  cultural  resource. 


CJB:cb 

cc:  J.  W.  Porter 
S.  Denny 
A.  Dean 
J.  McDermott 
F.  Calabrese 


Cordially  yours , 


Charles  J. 
Secretary- 


r 
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OMMCTOfi 


DEPARTMENT  OF  CONSERVATION 

«M  STATE  OFFICE  HUILIKNC. 

400  sourti  sntiNO  sr. 

•PRINGFIEll-O  E27C« 


HAROLO  I-  EUUSWORTm 

AMISTANT  DIACCTOA 


dMICAQO  OFFICE — ROOM  lOO.  ISO  N.  LA  SALLE  ST..  SOSOI 


August  4,  197S 

Mr.  Jack  R.  Niemi 
Chief,  Engineering  Division 
Dept,  of  the  Army 
St.  Louis  District,  Corps 
of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Dear  Mr,  Niemi: 

My  staff  has  completed  review  of  the  Draft  Environmental 
Statement,  Operation  and  Maintenance,  Pools  24,  25,  and  26, 
Mississippi  and  Illinois  Rivers 

Me  feel  that  the  section  dealing  with  the  affect  of  your 
project  on  the  Historic,  Architectural  and  Archeological  Sites 
adequately  takes  into  account  the  views  of  professionals  ' 
those  fields. 

This  letter  will  serve  as  an  acceptance  by  our  office  of 
the  general  draft  statement  as  it  pertains  to  the  cultural 
environment.  It  does  not  constitute  State  Historic  Preser¬ 
vation  Officer  "sign-off"  for  site  specific  projects  covere- 

by  this  statement. 

Thank  you  for  allowing  us  to  comment. 

Sincerely, 

Anthony  T,  Dean 
State  Historic  Preservation 
Officer 

State  of  Illinois 

ATD/lg 
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ILLINOIS  STATE  GEOLOGICAL  SURVEY 

MArVIIA4  AMOUACCr  OOlAOMfO.  a»rANA.  ILLINOir  Afrot  TtLCTMOMS  AIT  A44.I4AI 

iMh  A.  SIMA.  CMicr 


August  29,  197S 


Mr.  Jsck  R.  Nlenl 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis.  MO  63101 


Dear  Mr.  Nleml: 


’  This  letter  is  written  in  response  to  your  request  for  cosments  on  the 

Draft  Environmental  Statement  for  the  Operation  and  Maintenance  of  Pools  24,  25, 
and  26,  Mississippi  and  Illinois  Rivers.  The  impact  discussed  is  to  relate  to  the 
maintenance  of  a  9-foot  channel  and  involves  pool  regulation,  dredging,  and  place¬ 
ment  of  dredge  material,  and  maintenance  of  dikes  and  revetments. 


Portions  of  the  draft  dealing  with  geology  were  reviewed  by  members  of 
our  Survey,  and  comments  are  as  follows: 

The  discussion  of  Paleozoic  and  Pleistocene  formations  is  factual  and 
more  than  adequate.  Errors  in  spelling  on  Figure  2-4  (correct  spelling  is  CEN020IC. 
MESOZOIC,  PALEOZOIC,  ORDOVICIAN,  and  ABBOTT),  should  be  corrected  for  final  draft. 

Table  2-2  showing  mineral  production  in  1972  for  counties  bordering  the 
study  area  may  be  somewhat  misleading,  because  these  figures  do  not  indicate  the 
potential  resource  of  a  county.  For  example,  in  the  past,  clay  has  been  produced 
from  Morgan,  Pike,  Green,  Madison,  and  Calhoun  Counties,  and  although  these  countief 
did  not  have  production  in  1972,  they  have  the  potential  for  future  production. 

The  geologic  and  soils  portions  of  this  draft  could  be  combined  to  show 
relationships  between  these  disciplines.  For  example,  the  geologic  nomenclature 
could  have  been  shown  for  the  parent  materials  shown  in  Figure  2-16  in  addition  to 
material  types. 


The  character  of  materials  dredged  as  shown  in  Tables  10  and  11  in 
Appendix  B,  Water  Quality,  should  be  defined  as  to  particle  size  and  material  type. 
It  was  not  clear  where  these  cables  were  discussed  in  the  text.  Plans  for  potentia 
uses  of  dredged  materials  have  a  stronger  case  when  the  properties  of  the  material 
are  better  defined. 


Examination  of  Figure  2-5  from  our  Circular  478,  "Geology  Along  the 
Illinois  Waterway  -  A  Basis  for  Environmental  Flannm)',,"  used  the  term  "Sparland 
Formation"  for  "Lacon  Formation."  This  is  an  error  in  publication  for  which  we 
apologize. 
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Mr.  Jack  R.  Nleml  >  2 


Augtisc  29,  1975 


Some  of  our  reviewere  felt  that  the  draft  iticludeu  geologic  detail 

chan  was  needed  for  the  impact  atat£.^4erit .  vist  Jc  appreciate  the  niore  concise 
presenCation  utilizing  the  technique  ox  refenlng  the  appendices  or  other 

reference  material. 

1  hope  these  conunents  are  If  you  -.  r-.-i  ;  :-;lons,  we  woulH 

be  pleased  to  discuss  the  staceracn.:  >i.i  ^  .... 


Yr;ur3  vf  t  r  !*  .■ 


'ml  B.  r....-  -  ' 

Ocordinaioi 
tnvironm.: .  . 


)■ 


CMmiAwS.  teAd 
Gowarnor 


XNiMNMMn 

Commiuionar 


State  c<  I 

OFfcC£  DF  iw-  !!■; 

Jattorscn  Ci-y  f-  , 


Mirk  L.  Edalman 
Deputy  Commissioner 


Japtember  l-  V  - 


Mr.  Jack  R.  Niemi,  Chief 
Engineering  Division 
St.  Louis  District 
Corps  of  Engineers 
210  North  12th  Street 
St.  Louit ,  Missouri  oJiOl 

Dear  Mr-.  Uierni: 

Subject!  Draft  Envircnmer.tal  i. hcl 

Maintenance  of  Pools  24,  _  ,  ir.i  2r 
Illinois  Rivers. 

The  Division  of  State  Planning,  at  ;i 
inghcusa,  has  coordinated  a  revie’.' 
environmental  impact  stacement  wi'.h  v 
state  agencies  pursuant  to  Sactioi  I  ' 

Environmental  Policy  Act. 

Enclosed  elease  find  tiie  comment'  .. 
state  a joiicies  involved  in  the  ri'  Lew  .  '.•.vi.i.Ti  i,  . 
dations  to  offer  at  this  time. 

We  iippi.-.^.,  1  ate  iJie  opporf...r,  ioy  .o  if  •  . 

receiving  tiie  final  envi ^  .;..w 


•  ■in  and 
.  ..pi  ana 


^  i  s  a  2r  • 
■;  draft 

a '  L. 

on..  1 


O'.’  • 

oco:uiie:' 


r  •  d 


tL  . 

>  ■  1.  ;  ■  .  !  I  • 

Scpt  'P^her 


Mr.  Terry  Rehma 

Clearinghouse  Coordinator 

Division  of  State  Planning  and  Analysis 

Office  of  Administration 

State  Capitol  Building  -  Room  B-22 

Jefferson  City,  Missouri  63101 

Dear  Mr.  Rehma: 


Attached  are  our  comments  on  the  St.  Louis  Dist. 
mental  Impact  Statement  for  Operation  and  Maim  . 
Pools  24,  25  and  26. 


The  opportunity  to  offer  comments  is  appreciate' 

Sincerely, 


LARRY  R.  GAI 
DEPUTY  DIREC. 


ce:  U.  S.  Fish  and  Wildlife  Service 

Rock  Island,  Illinois 
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COMMENTS 


ot  the 

MISSOURI  DEPARTMENT  OF  CONSERVATION 

on  the 

DRAFT  ENVIRONMENTAL  IMPACT  STATEMENT 

for 

MISSISSIPPI  RIVER  POOLS  24,  25  and  26 

1.  Page  1  -  Section  1.2  -  In  its  natural  state  the  Mississippi  River  provided 
habitat  for  an  abundance  of  fish  and  wildlife. 

2.  Page  3  -  Last  three  paragraphs  of  Section  1.2.  1.  Side  channels  can  fill  with 
sediment  due  to  natural  processes,  however,  the  last  paragraph  describes  how- 
this  process  is  aggravated.  The  last  paragraph  shou-d  precede  the  paragraph 
beginning  with  "To  alleviate". 

3.  '  Section  1.2.2  -  What  was  the  impact  on  fish  and  wildlife  habitat  of  further 

contractions  of  the  river  to  provide  a  6  foot  channel  ? 

4.  Page  17  -  Section  1.3.4  -  Pages  7,  9  and  10  state  t;  che  average  river  width 

Pool  24  -  I,  900  to  2,  300  feet;  (2)  Pool  25-1,  dd  )  to  I,  300  feet  in  one 
reach  and  2,500  feet  downstream;  and  (3)  Pool  26  -  2,  .’00  to  1,900  feet.  How, 
with  limited  pipeline  can  the  Dredge  Kennedy  proviUc  oven  a  small  degree  of 
flexibility  in  selecting  dredge  spoil  disposal  sites  ? 


E-33 


.  Page  42  -  Section  2.  1.  2  -  The  Colorado  State  Univerait;*^  report  is  not  cited. 

Is  it  public  information  and  available  for  our  further  reviav/  and  study? 

Page  44  and  49  -  What  is  the  degree  of  accuracy  cf  data  in  Table  2-3  and 
Table  2-4  ? 

.  Pages  42  through  54  -  laformation  on  th<;  river  in  Sections  1.2  is  of  interest 
however,  use  of  uncontrolled  data  as  a  basis  '"or  estim.' ,.i .  .  .uT  changes  is 
questionable.  Is  the  river  stage  in  each  survey  compar  . r.i .,  ?  V-'e  e  surveys 
preceded  by  floods  or  drought? 

I.  Page  66  -  Thera  appears  to  be  an  omission  of  "preso.ii  i^y  data"  since  the 
EIS  jumps  from  1?29  to  the  future.  Why,  for  instance,  ari.rt  19?.  uc';  :rd 
1968  or  1974  data  compared? 

).  Page  83  -  Information  from  1891  indicated  the  river  area  <  js  65.5S6  sq  a 
miles;  almost  identical  to  the  pools  in  1972. 

0*  Page  91-92  -  Fishery  information  taken  from  Mord,  19  represents  - 
entire  Upper  Mississippi  River,  and  may  not  be  indie  a -.  e  cf  Pools  '.‘r 

and  26. 

II.  Page  117  -  Harvest  information  for  Missouri  whiteta' '  vi  ;  r  -s  misleading.  S.  . 

successful  hunters  spent  less  time  in  the  field  and  i  >.  p  ■  ,  ;:-r.t  only  It  p:.  :: 

the  hunters  in  the  field,  the  total  dollar  value  is  gr-.)  u  ierestirr. 
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12,  Page  151  ■  The  point  made  in  the  last  sentence  conceding  the  impact  of  drought 
on  the  river  system  should  be  considered  rcgiinli/ig  Commont  No.  7,  above. 

j.  Page  153  -  Paragr^h  5  -  There  has  been  a  lo  loss  of  river  area  in  the 

upper  portion  of  Pool  25.  Based  on  a  cc. -p  is  ;.'  1973  data,  there 

has  been  essentially  no  change  in  rivcv  ai  k  ; 

14.  Page  158  -  Table  4-6.  What  is  the  vaiidiiy  ;  •-!  .  I  :  (.on  data?  Was 

data  taken  from  the  same  locations  in  each  ai  .  1;.  i  :  otal  storage 

of  the  pools  in  1972  vs.  1939? 

15.  Page  161  -  Section  4.  1.  1.4  -  If  some  rj.-  c :  t‘  •  ..oc'.;.  ^  not  filling  with 

sediment,  how  cor.ld  "upstream  dams  have  dor;  .  ;.jar. .  of  .  di-.i' 

coming  into  the  study  reach"? 

16.  Page  164  -  Paragraph  3  -  We  do  not  ag.'^c;  ihia.  fi.-  vdi.'\  .  ".not  c  g  .. 

appreciably  during  the  period  of  record".  Th^bie:-,  ^  i  <'  i:  o  ?  1 1  --e  of 

since  only  one  ore -dam  year  is  in  the  top  <cn  oi&r.},,-.  .-  is  x-  -•i 

stage  and  4th  i.n  discharge).  More  recixxt  ;  ’a!  5  f.,:  ■ :  stages 

disch.Trge. 

17.  Page  169  Paragraph  6  -  With  Umifc--i  .,c'.  p.nci  c.  i  .  i  c  xit  to  ■nde’' x -^.-c 

how  spoil  can  be  disposed  in  the  araa 

18.  a.  Page  170  -  Table  4-13  -  Data  on  cchv  ;  . c  .  vc;  1 

inglc.s.M  to  most  individuals.  In  the  paat  I  o  y..  .1  .  v  .  ,  .  poi .  v.  ou' 
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make  a  pile  3  feet  deep  and  270  feet  wide  for  the  entire  105  miles  in  the  pro¬ 
ject  area. 

b.  Data  do  not  indicate  the  fact  that  dredging  occurs  in  divided  channel 
reaches,  the  most  important  areas  for  fish,  wildlife  and  associated  recreation. 

19.  Page  172  -  Paragraph  5  -  No  plans  for  new  dikes  are  being  made.  What  plans 
have  been  made  for  improving  existing  dikes? 

20.  Page  179  -  Last  Paragraph  -  Dikes  provide  habitat  for  some  benthic  organisms. 
Freshwater  mussels  for  instance,  do  not  benefit  from  dikes. 

21.  Page  180  -  First  paragraph  -  The  value  of  root  wads  and  fallen  trees  associated 
with  the  natural  bankline  is  not  considered. 

22.  Page  184  -  Last  Paragraph  -  Recognition  of  the  fact  that  the  Mississippi  Riv 
is  dynamic  is  noteworthy.  The  Middle  Mississippi  River  Draft  Environmental 
Impact  Statement  seenningly  failed  to  indicate  that  the  river  was  a  dynamic 

23.  Page  184  -  a.  Paragraph  2  of  Section  4.2.3  -  This  paragraph  is  not  clear.  Ho' 
does  conversion  to  intensive  agriculture  benefit  habitat  diversity? 

b.  Paragraph  3  -  Dredged  material  could  be  detrimental  to  the  river  otter. 

24.  a.  Page  200  -  Paragraphs  2  and  3  -  Dredge  spoil  is  good  for  beaches  hcwi 

the  problems  of  erosion  and  redeposition,  plus  the  fact  that  vegetation  wi”  c- 
vert  the  sand  beach  to  a  wooded  island  should  be  discussed. 
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b.  We  disagree  that  dredge  spoil  "will  have  minor  effects  on  aquatic 
communities".  The  elimination  of  aquatic  life,  freshwater  mussels,  or 
other  benthic  organisms  is  of  concern. 

A  discussion  of  the  following  points  should  be  included:  (1)  the  lack  of 
the  necessary  equipment  to  make  the  best  use  of  dredge  spoil;  (2)  dredge  pro¬ 
blems  occur  most  often  in  divided  flow  reaches,  the  areas  of  most  significance 
to  fish,  wildlife  and  associated  recreation.  Without  equipment  to  properly 
place  dredge  spoil,  the  discussion  of  beneficial  uses  is  incongruous. 

c.  The  last  paragraph  of  Section  6.2.3  is  somewhat  incompatible  with 
page  114. 

25.  Page  201  -  First  complete  paragraph  -  If  sand  and  gravel  companies  were 
an  opportunity  to  bid  on  dredged  material,  it  might  alleviate  their  loss  ,i 
business  and  provide  some  revenue  for  the  Federal  Treasury. 

26.  Page  203  -  a.  Last  Sentence  of  Section  6.2.7.  What  is  the  basis  for  th<.  s: 
ment  that  the  biological  life  may  not  be  significantly  affected  by  removing 

material? 

b«  Section  6.3.  1.  If  laws  are  limiting  the  flexibility  of  operation,  can't  ‘  n  / 
be  changed  ? 

c.  Section  6.3.2.  If  increasing  the  pool  level  will  reduce  sediment  tranip-.; 
how  can  the  data  showing  no  change  in  the  bottom  ei.evatior  of  the  pools  .. 

t 

1929  and  1970  be  valid  ? 
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27*  P*gc  204  -  Section  6.3.3.  What  is  the  purpose  of  the  pool  fluctuations  dis¬ 
cussed  in  this  section? 

28.  Page  206  -  Paragr.iph  4  -  The  primary  impact  on  fish  and  wildlife  is  the  place¬ 
ment  of  spoil  and  conversion  of  water  areas  to  relatively  sterile  sand  bars. 
When  the  material  moves,  secondary  impacts  and  tertiary  impacts  occur. 

29.  Page  207  -  a.  What  specific  law  is  cited  in  the  first  complete  paragraph? 

b.  I  The  placement  of  dredge  spoil  is  a  short  term  benefit  to  recreation.  Sand¬ 
bars  grow  up  in  willows,  erode  away,  and  the  river  is  narrowed  and  made  less 
desirable  for  all  uses  in  the  long  term. 

30.  Page  208  -  Paragraph  3  -  The  project  does  encourage  development  of  commei 
and  industrial  facilities,  which  often  leads  to  a  further  loss  of  water  quality, 
habitat  and  lands  dedicated  to  fish,  wildlife  and  recreational  uses. 
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JAMES  1.  WRSON 
DWECtOK 


O 

CNMiOPHn  s.  aoNO 
•eVIRMOl 

A 

d) 

missourl  department  of  natural  resources 

E.O.  #0*  MHurten  City.  Mt$$outl  ESIOl  Jl  4-75 1-3332 

August  5,  1975 


Hr.  Terry  L.  Rehma 
Office  of  Administration 
Room  8-9,  State  Capitol  Building 
Jefferson  City,  Missouri-  65101 


Re:  A-95  Review  Number  75070045  -  U.S.  Army  Engineer  District, 

St.  Louis,  Missouri  -  Draft  EIS  -  Operation  and  Maintenance 
Pools  24,  25  &  26,  Mississippi  and  Missouri  Rivers 

Dear  Terry: 

The  Department  of  Natural  Resources  has  reviewed  the  above  noted  project 
and  has  the  following  comments  to  offer. 

1)  Dredging  activities  can  destroy  underwater  archaeological  sites  such 
as  sunken  boats,  steamboat  wrecks,  or  boats  involved  in  Military 

during  the  Civil  War,  etc.  Hence,  if  such  a  wreck  is  found  during  dredging 
projects,  the  Corps  or  its  subcontractors  should  cease  operations  and 
notify  this  office. 

2)  If  the  construction  of  bankline  revetments  or  dikes  involves  disruption 
of  portions  of  the  shoreline,  these  areas  must  be  professionally  evaluate 
prior  to  ground  disruption  activities. 

3)  If  the  construction  or  repair  of  bank  revetments  covers  an 

old  soil  has  been  previously  deposited,  an  evaluation  of  the  speci.ic  arr- 
would  not  be  necessary,  provided  the  disturbance  does  not  extend  to  prev  u 
undisturbed  or  modified  areas. 

4)  There  are  no  sites  listed  on  the  National  Register  of 

which  will  be  affected  by  this  project.  There  are  several  sites  listed 
the  Register  within  1  -  4  miles  of  the  Mississippi  River,  but  none  is  i 
the  direct  impact  area. 

Sincerely  yours, 

OtPARTMENT  OF  NATURAL  RESOURCES 


^mcs  L.  Wilson 
■In  rector 


JLW:crc 
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Mr.  Terry  L,  Rehma 
August  5,  1975  . 
Page  2 


cc:  Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 
Department  of  the  Army 
Corps  of  Engineers 
210  K.  12th  Street 
St.  Louis,  Missouri  63101 

Richard  G.  Lever ty 

Office  of  the  Chief  of  Engineers 

DAEN-CUP-V 

Washington,  O.C.  20240 

Roy  W.  Reaves  III 
Executive  Order  Consultant 
National  Park  Service 
Denver  Service  Center 
655  Parfet  Street 
P.  0.  Box  25287 
Denver,  Colorado  8022S 

John  D.  McDermott 

Director,  Office  of  Review  &  Compliance 
Advisory  Council  on  Historic  Preservation 
Room  430 

1522  K.  Street,  N.W. 

Washington,  O.C.  20005 

Jordan  Tannenbaum 

Advisory  Council  on  Historic  Preservation 
Room  420 

1522  K.  Street  N.W. 

Washington,  D.C.  20005 


Southern  Ibois 
University 

CAKBONDALS,  ILLINOIS  SsgOi 

Cooperative  Wildlife  Research  Laboratory 
July  10.  1975 


Jack  R.  Nlerai 

Chle£,  Engioeering  Division 

Sc.  Louis  District,  Corps  of  Engir-fears 

210  Nortii  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Mr.  Miemi: 

I  would  be  happy  to  comment  on  the  Draft  Environmental  S  tat  erne  L'.t  for 
Pools  /.4,  25,  and  26. 

Suionary  Sheet:  3. a.  Paragraph  A.  This  statement  on  dilia  ac.o  i’.;-/etments 
totally  Ignores  the  adverse  effects  on  terrestrial  organisms  is  ;; -lineated 
In  the  text , 

You  neglected  to  request  comments  from  those  individuals  best  'u.  Ilf  ini  to 
discuss  the  environment.-the  professional  biologists  who  hsvf;  re  :arc  led 
Che  plants  and  animals.  Environmental  groups  like  Audubon  and  Si’rrc.  C'.;f 
are  prlnwrily  'inprofessional  people  interested  in  the  env2 rormtn: . 

Page  135.  Paragraph  2.  This  paragraph  does  not  hold  the  oor.no :,.r  i or.  ; 
meant  tt  to  have.  The  original  paragraph  read  "Indirectly,  cne  ii- 
dams  have  been  detrimental  to  wildlife  by  Increasing  bargr  ti  £i:c  cap 
on  the  rivors.  Locking  accidents  by  commercial  carriers  ci  t  xic  ana 
flammable  cargoes  have  produced  pollution.  The  pumping  t  '..latc  i  's 

from  vessels  into  the  rivers  is  still  a  common  practice  a:ir  i;  J.fficult 
detect.  In  addition,  wave  action  from  barges  causes  bank  i  and 

substantial  water  elevation  changes  in  tributaries." 

I  hope  you  are  not  naive  enoi.gh  to  believe  the  barges  vlien  ti.e-v  ray  die 
don't  do  it.  There  is  a  definite  environmental  problem  lUc--,  ^,id  your 
paragraph  Just  glosses  over  it.  As  you  well  know,  it  is  v;,.-r;e  ;r..'.o: 

points  that  get  you  into  trouble. 

Basically,  I  am  disappointed  with  Environmental  Impact  Statement  .s .  rhf. 
cover  the  material  but  don't  say  a  damn  thing.  Thank  you  fer  the  .'ppor t '.ii', ■. 
to  express  my  opinions. 

Sincerely, 

I  ^  '  •  (  L.  •  ^  OJen  lU 1 — , 

-  V' 

■'K  ' 

Mrs.  Virginia  A,  Terpenlng 
Wildlife  Biologist 


!.  il 


•mmh  22  S«vitil«r  Hall 
<«}iijnMa,  MiJKNif  i  65301 


University  of  Missouri  “  Columbia 


COLLEGE  OF  ARTS  AND  SCIENCE 
^chfttological  Survey 


Telephone 
314- oS 2 ' 8 


July  16,  1975 


Mr.  Jack  R.  Niemi 

Chief,  Engineering  Division 

Department  of  the  Army 

St.  Louis  District,  Corps  of  liiiginecrs 

210  N.  12th  St. 

St.  Louis,  Mo.  63101 

Dear  Mr.  Niemi; 

This  will  acknowledge  my  review  of  the  Draft  Knviron- 
mental  Statement  entitled  "Operation  and  Mail,  teniince , 

Pools  24,  25,  and  2o,  Mississippi  and  lllinoi.s  Ri\'ers" 
prepared  and  distribute'!  .'ith  your  covering  letter 
8  July  1975  ,  and  your  correspondence  noted  LMSL:i-ii.\. 

This  statement  regarding  tiie  impact  of  operation  and 
management  of  archaeological  resources  seems  to  be 
in  order  and  has  considered  tne  archaeological  resource'; 
to  be  found  in  the  are;i,  especially  in  tlic  Missouri  r-.- 
tion  of  this  reach  of  the  Mississippi  River.  I  agree 
that  the  statements  on  impact  of  dredging  materials  or. 
archaeological  sites  is  important  and  am  [ileased  to 
knoiv  that  such  matcriuis  .ire  not  deposited  on  tlie  bank 
along  the  Mississippi  and  the  Missouri. 

Your  leference  to  work  by  Denny,  19  75,  1  fail  tu  !' i  ,iJ 
mentioned  in  the  bibliography  and  would  lie  inveresceJ 
to  have  a  copy  of  such  material  deposited  Vvitii  ihe 
Archaeological  .■iurve)'  to  give  us  infonna  1 1  on  un  in  v..  . 
work  conducted  in  .'^lissouri  for  future  referencf.  1 
also  suggest  that  that  reference  be  jncluJed  in  t  iie  b' i  b  1  ;  - 
ography . 

If  you  have  any  questions  pleas-  contact  me. 

2erely  yours, 

(cr, 

d  R.  Evans 
Manager 


DRE ; c  Im 


JOHS  H.  POI-.I.Kf-K 
mayor 

WM.rim  I  .  MM.I.UY 

'tctor  «/  Puhtic  I’tililirs 


CITY  OF  ST.  LOUIS 
DEPARTMENT  OF  PUBLIC  UTILITIES 

WATER  DIVISION 

CONWAY  B.  BRISCOE -COkMBSIONr.R 
1640  So.  Kinuhichway 
ST.  LOUIS.  MISSOURt-63110 

July  15,  1975 


DIVISION  CNC..>strL^S 


CARL  R.  SCml/maCHER 

St'  >  6  ^  Y  rj . 

GEORGE  H  FLETCHER 

Dit  T  Ai  eu  T  <  ON 

ST  ANlEY  T  F  l  e  tche  R 

OC»'ON* 

?7  I  4A4 

HAROLD  a  aE  -Gf 

OPCn  A  ’  'N>  s 
*6  7  ;46a 


Mr.  Jack  R.  Nleml 

Chief,  Engineering  Division 

St.  Louis  District,  Corps  of  Engineers 

2:0  North  12th.  St. 

St.  Louis,  Missouri  63IOI 


Regarding  LMSED-3A 

Draft  Envlronraentoi  St.itenent  for  the  Operation 
and  Maintenance  of  Pools  24,  25  and  26  Mississippi 
and  Illinois  Rivers. 


The  St.  Louis  Water  Division  has  no  objections  to 
offer.  This  xfill  not  effect  the  quality  of  the 
river  water  at  our  point  of  intake. 


Sincerely  yours. 


Walter  C.  Zolt^nn 
Chief  Chemical  Enrlneer 
St.  Louis  /ater  Division 
10500  Hivervlew  Drive 
St.  Louis,  .Missouri  63137 
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Advisory  Council 
On  Historic  Preservation 
1 522  K  Street  N.W. 
Wathingten.  D.C.  20005 


SepCenber  3,  1975 


Mr.  Jack  R.  Nlemi 

Chief,  Engineering  Division 

St.  Louis  District 

Corps  of  Engineers 

U.S.  Department  of  the  Army 

210  North  12th  Street 

St.  Louis,  Missouri  63101 

Dear  Mr.  Niemi: 

This  is  in  response  to  your  request  of  July  7,  1975,  for  comments 
•jn  the  draft  environmental  statement  for  the  proposed  Operation  and 
Maintenance  of  Pools  2A,  25,  and  26,  Mississippi  and  Illinois  Rivers. 
Pursuant  to  its  responsibilities  under  Section  102(2)(C)  of  the 
National  Environmental  Policy  Act  of  1969;  the  National  Historic 
Preservation  Act  of  1966;  Executive  Order  11593  of  May  13,  1971;  and 
the  Council's  "Procedures  for  the  Protection  of  Historic  and  Cultural 
Properties"  (36  C.F.R.  Part  800),  the  Advisory  Council  on  Historic 
Preservation  has  determined  chat  while  you  have  discussed  the  historical 
and  archeological  aspects  related  to  the  proposed  undertaking,  the 
Council  needs  additional  information  on  archeological  resources  to 
adequately  evaluate  the  effects  on  those  cultural  values.  Please 
furnish  additional  data  Indicating: 

Compliance  with  Section  800.4(a)  of  the  Council's  Procedures. 

Under  Section  800.4(a),  the  Corps  of  Engineers  is  responsible 
for  Identifying  archeological  sites  located  within  the  area 
of  the  undertaking's  potential  environmental  impact  that  are 
eligible  for  inclusion  in  the  National  Register  of  Historic 
Places.  In  this  regard,  we  request  that  if  the  construction 
of  bankline  revetments  or  dikes  involves  disruption  of  portions 
of  the  shoreline,  these  areas  be  professionally  surveyed  by 
the  Corps. 

Ill  addition,  we  support  the  August  5,  1975,  position  of  the  Missouri 
State  Historic  Preservation  Officer  concerning  protection  of  unknov.Ti 
undeirwater  archeological  resources  chat  miy  be  affected  by  the  proposed 
undertaking . 


« 


The  Council  if  an  inJft>fnJtnt  unit  of  the  E\CL  uf:ir  Branc**  of  .‘^’c  frJrral  Gotrrnmcn/  charf^cJ  h\  //■,  .At  ; 
Octolftr  /  5 ,  !966  to  atfinc  the  VreuJent  auJ  m  the  pi  ij  of  Pretrn  at  ton 


Until  archeological  resources  in  the  project  area  have  been  identified 
and  the  need  for  further  compliance  \7ith  Che  Council's  procedures  has 
been  ascertained,  the  Council  cannot  comment  favorably  with  respect 
to  your  environmental  statement. 

For  further  Information  and  assistance  in  this  matter  please  contact 
Jordan  Tannenbaum  of  my  staff  at  202-254-3380. 
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w  T  TBM  Missouri  Chapter 

of  the 

SA  American  ¥  iSeries  Society 

CHARTERED  MARCH  10.  IRA4 

September  2,  1975 


Colonel 

U.S.  Artny  Engineer  District-Sc.  Louts 

Corps  of  Engineers 

210  North  12th  Boulevard 

St.  Louis,  Missouri  65101 

Dear  Colonel; 

The  Environmental  Impact  Committee  of  Che  Missouri  Chapter  of  the 
American  Fisheries  Society  is  making  comment  on  your  proposed  plan 
of  operation  and  maintenance  of  Pools  24,  25,  and  26  of  the  Upper 
Mississippi  River.  These  comments  are  being  final  typed  and  will 
be  transmitted  to  you  later  this  week. 

We  appreciate  the  opportunity  to  make  comments. 


Sincerely, 

r  ' 

•»  A* 

Joe  G.  Dillard,  President 
Missouri  Chapter  of  the 
American  Fisheries  Society 
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Comments  of  the  Missouri  Chapter  of  the  Ajnerlcarv  Fisheries  Society  on  the 
Draft  Environmental  Statetoenc  for  the  Operation  and  Maintenance  of  Pools 
24,  25,  and  26,  Mississippi  and  Illinois  Rivers. 

This  statement  is  relatively  well  written,  although  .-narred  by  wordi¬ 
ness  and  redundancies.  It  presents  an  interesting  account  of  the  histori¬ 
cal  development  of  control  works  to  facilitate  navigation  on  this  portiori 
of  Che  Mississippi  River.  .Much  space  is  taken  up  with  e.'.op.onic  and  soct.  - 
logical  detail,  apparently  aimed  at  justifying  the  need  for  C'^rrmiercial 
navigation  on  the  riV’  r.  Since  the  9 -foot  channel  was  cithcrized  by 
Congress  and  since  tliis  statement  should  he  concerned  nril;  '..Ith  the  effects 
of  the  project  on  the  environment,  such  justification  seem.r  superfluous 
and  out  of  place. 

Justification  is  needed  in  other  areas,  however,  why  is  it  necessary 
to  spend  .millions  of  collars  on  operation  and  niaintenari  :e  these  three 
navigation  pools  at  this  time?  The  structures  to  be  repaired  were 
installed  to  control  the  free  flowing  river  before  the  Locks  and  dams 
were  built  in  the  mid-30's.  It  was  not  deemed  necessary  to  repair  the 
structures  in  the  30-odd  years  between  impoundment  anti  1969.  Since  i?69 
a  movement  has  been  underway  to  rehabilitate  the  old  dikes  .ind  revetments 
and  an  average  of  $4,577,000  annually  has  beeii  expendCvL  in  the  past  rivt, 
years.  Tht*  need  for  this  maintenance  work  has  not  been  .  jiquately  justi¬ 
fied. 

Of  the  alternatives  presented,  that  .'f  ceasing  all  oper,;tions  .ind 
maintenance  appeals  most  to  us.  The  effects  on  the  civ' ;  rop.m.-nt  would 
generally  be  to  the  good.  It  is  unlikely  that  recreational  use  weu'  ■; 
decrease,  rather  it  prubarily  would  increa.se  as  tin?  h.ibLtu  r..  t  urned  '•o  i 
more  natural  state  ait'!  the  h.ir.ards  ao.soci.ited  with  com.ne  r  c  ia  I  traffio 
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dccreased.  We  recognize,  however,  Chac  this  is  not  a  real  alternative. 
Navigation  is  a  long  established  use  of  the  Mississippi  River,  various 
phases  of  the  navigation  project  has  been  authorized  by  Congress,  so  the 
barges  will  continue  to  run  and  the  dredges  to  dig. 

Dredging  and  the  deposition  of  dredge  spoil,  without  doubt,  have  the 
most  serious  environmental  impacts  of  any  of  the  activities  covered  by 
this  statement.  Some  dredging  apparently  is  necessary  if  a  navigable 
channel  is  to  he  maintained.  This  is  one  of  the  most  expensive  aspects 
of  channel  maintenance  and,  since  large  quantities  of  sandy  material  have 
to  bs  moved  considerable  distances,  the  deposition  of  dredge  spoil  is 
also  expensive.  Anything  which  tends  to  increase  the  distance  Che  spoil 

be  moved,  increases  the  cost.  These  simple  facts,  however,  are  never 
clearly  stated  in  the  statement. 

Several  alternative  methods  of  dredge  spoil  placement  are  presented 
in  Section  6.2  of  the  statement.  One  of  these  is  to  equip  the  present 
dredges  with  additional  facilities  so  chat  spoil  can  be  placed  selectively. 
It  is  estimated  that  it  would  cost  $977,000  for  additional  equipment  and 
$432,000  annually  in  additional  operating  costs  to  Increase  the  length 
of  the  discharge  pipe  of  Che  dredge  "Kennedy”  from  its  present  850  ft.  to 
1,900  ft.  Other  alternatives  cited  possibly  are  sore  costly  since  most 
would  require  movement  of  spoil  for  greater  distances.  No  cost  estimates 
are  given,  however,  so  comparisons  can  not  be  made.  Many  of  the  alterna¬ 
tives  have  desirable  features  which  might  offset  higher  costs  but  without 
cost  estimates  it  is  difficult  to  make  a  judgement.  Thalweg  placement 
(6.2.2)  seems  to  have  much  to  recommend  it  but  cost  estimates  .ire  mis-ing 
end  apparently  more  research  l.s  needed  to  acertain  downstream  effects. 

It  seems  to  be  implied  in  Section  6.3  th.at  fluctuations  in  pool 
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waCer  levels  could  make  unnecessary  much  of  the  dredging  now  being  done. 
This  alternative  Is  not  adequately  explored,  possibly  because  of  limita¬ 
tions  Imposed  by  the  "Anti -Drawdown  Law",  Of  course,  pool  level  fluctua¬ 
tions  have  far  reaching  effects,  not  only  in  the  river  but  in  the  neighbor¬ 
ing  flood  plain  and  all  of  these  need  to  be  taken  into  account.  It  is 
not  possible,  however,  to  evaluate  the  alternative  from  the  meager 
information  provided. 

The  alternative  section  (6)  of  this  statement  is  unsatisfactory.  At 
least  one  alternative  presented  is  not  really  an  alternative.  Use  of  the 
Mississippi  River  for  commercial  transportation  and  maintenance  of  a 
navigation  channel  by  the  Corps  of  Engineers  are  long  established  practices 
and  not  likely  to  be  changed.  Therefore,  abandonment  of  all  maintenance 
and  operational  work  is  not  a  real  alternative.  As  has  been  pointed  out, 
it  is  impossible  to  evaluate  alternatives  unless  estimates  of  their  cost 
and  full  research  into  their  effects  are  presented.  This  has  not  been 
done.  We  recommend  that  this  section  be  rewritten  to  present  real  alter¬ 
natives  in  such  a  manner  that  realistic  judgements  among  them  can  be  made. 

The  statement  deals  with  spills  of  deleterious  substances  (petroleum 
products,  toxic  chemicals,  etc.)  in  a  very  superficial  way.  Spills  arc 
a  very  real  hazard  of  modern  freight  hauling  and  they  can  be  especially 
damaging  when  they  occur  on  a  waterway.  For  these  reasons  the  subject 
should  be  thouroughly  created  in  an  environmental  impact  statement.  The 
type,  frequency,  magnitude,  and  environmental  damage  of  past  spills  should 
be  enumerated.  Accidental  spills  probably  can  not  be  prevented  on  a 
Stream  used  for  commercial  navigation  but  resulting  damages  can  be  gre.ulv 
reduced  if  proper  measures  are  taken  to  prevent  occurrence  and  effectiv. 
methods  are  used  to  contain  and  clean  up  chose  th.it  do  occur.  The  ptat.'- 
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■cnt  ahould  present  a  review  of  precautionary  •casures  In  effect  to  prevent 
spills  when  loading  and  unloading  deleterious  substances  at  each  port  and 
of  plans  to  contain  and  clean  up  spills  In  each  reach  of  the  river,  includ¬ 
ing  responsible,  agencies,  and  equipment  and  personnel  available  for  the 
purpose , 

It  Is  well  known  that  a  large  number  of  the  spills  which  occur  on 
a  navigable  scream  such  as  the  Mississippi  River  are  deliberate  dumpings 
of  unwanted  cargo.  This  may  be  done  to  lighten  a  grounded  barge,  to  rid 
barges  of  residues  of  the  last  cargo  in  preparation  for  the  new,  or  any 
number  of  reasons.  The  statement  passes  over  these  lightly  with  the 
comment  that  they  are  illegal.  This  is  true,  of  course,  but  they  occur 
because  the  scream  is  used  for  navigation  and  because  many  of  the  barge 
operators  choose  to  flout  regulations.  The  fact  chat  the  spills  are  the 
result  of  Illegal  activity  does  not  lessen  the  damage  done  to  the  environ¬ 
ment.  This  statement  would  be  much  more  palatable  to  environmentalists 
If  It  contained  some  indication  Chat  the  commercial  barge  lines  were  making 
a  serious  attempt  to  police  themselves  to  prevent  this  type  of  Illegal 
activity. 
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P.O.  Box  C 

^  GODFREY.  ILLINOIS  6203S 


'tf  SPONSOR-  DUCKS  UNLIMITED 


August  29,  1975 


Jaok  R.  Nieme 

Chief,  Engineering  Division 

iM.  Lonis  District,  Corps  of  Engineers 

210  North  12th  St. 

St.  Louis,  Mo.  63101 

Sirj 


We  ere  pleased  to  enclose  our  cements  on  the  "Draft  Snvirorrr.ental  Stato- 
nent  on  the  Operation  and  Maintenance  Pools  24,  25  and  26  l^ississippi  and  111- 
tnois  Rivers". 

The  9'  Channel  Project  has  been  a  great  public  service  performed  by  the 
Corps  of  Engineers,  but  there  are  enviroianental  costs,  which  until  recently, 
have  not  been  given  serious  consideration  except  by  the  more  foresighted 
individuals.  The  WIH  organization  is  young,  but  tre  have  auickly  recognized 
the  need  to  vrork  constructively  toward  the  solution  of  these  and  other  rroblens. 

Our  relationship  with  the  St.  Louis  District  has  been  fruitih:!,  nainly 
because  individuals,  within  the  Corps,  and  Corps  policy,  in  cone  instances,  has 
sought  constructive  public  participation.  The  problens  we  face  in  the  9' 
Channel  Project  are  not  insurmountable,  but  \ri.ll  only  be  conquered  if  that 
public  input  and  cooperation  is  actively  sought. 

Sincerely, 

Vfillian  P.  O' Heal 

Special  Projects 

WPO/do 

tbe. 
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Sheet; 


Shoiild  be  revritten  to  include  the  direct  effect  which  is 
allowed  by  the  9*  Channel  Project,  namely  barpe  traffic  and 
It's  effect  on  the  Mississippi  and  Illinois  Rivers. 


This  part  should  contain  brief  material  which  accurately  conveys  the 
social,  cultural  and  environmental  conditions  of  the  region  and  their 
changes  as  the  river  ims  developed  for  navigation  puruoses. 

We  are  of  tiie  opinion  that  the  extent  to  which  tows  have  presently 
experienced  delays  at  Lock  L  Dam  26  is  more  a  function  of  the  nature 
of  the  commodities  being  shipped  rather  than  deficiencies  in  the 
structure. 

Replacement  of  Lock  &  Dam  26  will  have  an  effect  far  greater  than  re¬ 
duced  maintenance  cost  and  reduced  locking  delays.  It  will  effect  the 
other  two  dams  and  the  Illinois  River  portion  of  Pool  26. 

2.2.2.6e  The  values  stated  for  consumptive  and  nonconsuaptive  economic 
importance  of  wildlife  is  misleading.  The  economic  values 
asserted  for  consumptive  uses  have  been  developed  from  data 
that  is  mainly  objective  in  natiure,  while  the  data  for  non- 
consumptive  uses  was  highly  subjective.  It  is  a  comparison 
of  apples  and  oranges  and  should  be  clearly  labeled  as  such 
in  the  text  where  it  appears. 


1.2 

1.5.1 


4. 1.1. 3  Table  4-10  appears  to  show  an  increasing  flood  stage  and  frequency 
since  the  9'  Channel  Project  was  implemented.  No  explanation  is 
given  in  the  text. 

4. 1.4. 4  Barges  have  been  trapped  or  held  in  Pool  26  with  extremely  hazardous 
material  during  winter  months  by  ice  and  thus  subjected  the  residents 
to  risk  that  they  would  not  otherwise  be  subjected  to. 


4.2. 2.2  There  is  no  indication  that  impacts  upon  migrating  waterfowl  and 

other  birds  of  the  Mississippi  Flyway,  in  which  the  dams  are  centered, 
was  studied.  Knowledge  relating  to  timing  of  dredging  operations 
and  its  short  term  effect  on  vmterfowl  habitat  for  the  Spring  and 
Pall  migrations,  as  well  as  long  term  effects,  should  be  included. 

4.2.2.2c  An  appendix  should  be  added  which  gives  justification  to  the  con¬ 
clusions  that  Federal  and  State  regulations  "greatly  reduce  the 
amount  of  waste  entering  the  watervrays"  from  barges. 
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Tha  term  "ladlscrlnlmite  huntinG”  should  he  roaovad.  Since  the 
authorization  of  the  9’  Gliannel  Project,  no  fora  of  hunting  has 
materially  contributed  to  the  reduction  of  threatened,  rare  or 
endangered  soecies.  Zn  addition,  since  the  authorization  of  the 
9'  Channel  Project,  the  adjacent  states  have  regulated  hunting 
80  that  such  hunting  (if  it  were  to  have  existed)  must  have  beon 
illegal  rather  than  Indis criminate. 

A  differentiation  should  be  made  in  tha  text  between  those  species 
which  are  rare  in  nature  and  those  that  are  rare  in  the  oroject 
area  but  occur  elsewhere  in  abundance.  Barge  travel  has  been 
observed  to  directly  affect  the  canvasback  duck  that  regularly 
winters  over  in  Pool  26. 

4.3  The  project  has  decreased  the  aesthetic  appeal  in  some  of  the  nroject 

areas  by  facilitating  the  beaching  and  tieing  up  of  barges  and  the 
operation  of  barge  terminals. 

4.3<2b  The  regional  economy  is  also  affected  by  the  recreational  uses  of 
the  9'  Channel  and  the  expenditures  for  personnel  and  epuipnent 
by  the  Corps  of  Engineers. 

4.4c  One  impact  is  clear.  As  a  result  of  the  9*  Channel  Project  large  land 
holdings  have  been  set  aside  to  the  benefit  of  wildlife  and  public 
recreation.  It  is  not  likely  that  these  holdings  would  have  occured 
otherwise.  Funds  of  other  Federal  and  State  agencies  that  might  ha*/e 
been  recuired  for  acquisition  pumoses  to  meet  the  recreational  needs 
of  the  area  have  been  freed  for  use  on  other  projects  or  areas. 

4.5  Ibis  section  should  be  rewitten  to  at  least  contain  by  reference  the 

data  presented  in  other  portions  of  the  Draft  E.S.  in  addition  to  fish¬ 
ing.  The  adverse  impacts  on  recreation  on  Upper  >!lssissippi  and  Lower 
Illinois  Rivers  \;ill  result  in  a  shift  of  demands  and  costs  to  State 
agencies  and  the  private  sector  which  they  may  not  be  able,  or  prepared, 
to  meet. 

5.2  We  support  the  continued  operation  of  these  Locks  and  Dams.  Greater 

emphasis  must  be  given  to  the  solutions  or  rerarations  made  for  the 
adverse  impacts.  We  are  airare  of  legal,  traditional  and  institutional 
constraints  \rtiich  have  in  the  past  affected  tho  St.  Louis  District's 
abilitj  to  recognize  and  define  problems  in  other  than  navigational 
interest  terns. 

It  is  hif^ly  vinlikely  that  any  single  alternative  listed  in  this  section 
would,  by  itself,  be  the  solution  to  the  adverse  Impacts  associated  with 
the  project.  Section  6.2.6  is  the  most  desirable.  As  a  practical 
matter,  a  combination  of  Selective  Placement  options  guided  by  the 
principle  of  least  environmental  damage,  improvement  of  recreational 
opportunity  and  greatly  reduced  emphasis  on  the  cost  of  moving  dredged 
materials  vrould  be  on  acceptable  option.  Ongoing  studies  should  be  ~ade 
to  identify  areas  where  siltation,  natural  and  tiut  resulting  frrr, 
dredging  activities,  have  occured  which  have  dys.functional  effects  on 
recreational  uses  such  as  waterfowl  habitat  and  hunting  and  correct io'e 
measures  taken.  This  should  be  a  regular  f’cncticn  as  part  of  the 
operation  and  maintenance. 
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6'.3>1  A  study  should  be  made  of  the  effects  of  the  "Anti-Draudoim  Law"  and 
the  desirability  of  changes  In  tiint  law  so  that  the  benefits  of  water 
leTel  management  may  be  gained  for  wildlife. 

9.2  Ihe  Coordination  efforts  leading  to  the  preparation  of  this  environmental 
laipaet  statement  should  be  a  regular  part  of  the  operation  plan  of  this 
project  ^fith  the  idea  of  a  continued  Identification  of  problcsms  and 
search  for  solutions. 

William  P.  O' Heal 

Special  Projects 

Migratory  Waterfo\;l  Kur-te.-,-,  Inc. 
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'^Sierra  Cluh 


Thorwald  R.  Paterson 
Colonel,  CS 
District  Engineer 
710  Ko.  12th  Street 
St.  Louis,  Missouri  631OI 

Deer  Colcial  Peterson, 

» 

Members  of  the  Piasa  Palisades  Group,  Sierra  Club  located  in  Southwestern 
Uli.iois  have  been  designated  as  the  unit  of  the  Sierra  Cl'.ib  to  offer  oomnent 
to  tha  Draft  Environmental  Impact  Statement  ~  Operation  ana  Maintenance 
(.‘Eviration)  Fools  2-,  25,  and  26  -  Mississippi  and  Illinois  Rivers. 


Enclosed  are  our  comments. 


Sincerely 

r.obert  H.  Freeman 
Sierra  Club,  Piasa  Palisade 
Group 

^3  Kaskaskia  IVail 
Godfrey,  Illinois  620 ;5 


PIASA  PALISADES  GROUP 
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OPERATIOM  AND  MAINTENANCE  POOLS  24.  2<>  «ad  2t> 

MISSISSIPPI  AND  n.T.TWQTS  RlVglS 

INTRODUCTION 

A.  CltlEen  Interest.  For  several  years  now  there  has  been  a  growing  citizen 
Interest  In  the  poor  treatment  that  has  been  afforded  our  nations*  big  rivers. 
The  Upper  Mississippi  River  is  truly  the  most  significant  natiiral  resource  in 
the  Midwest,  yet  because  of  inadequate  long  range  planning  and  the  pressures  of 
special  interest  groups,  the  quality  of  the  Upper  Mississippi  River  and  the 
tributa-y  Illinois  River  has  grown  over  the  years  progressively  worse. 

7or  j  a’-rs  -.tj  prime  use  of  the  rivers  have  been  for  navigational 
pur^::os  and  countless  millions  of  governmental  dollars  have  been  pumped  into 
■•devexopment"  vorxs  designed  to  promote  and  facilitate  navigation.  No  one  who 
has  read  this  Draft  SIS  would  disagree  that  although  there  have  been  profits 
made  by  some  as  a  result  of  the  mapy  navigational  works,  there  has  also  been 
severe  environmental  damage  as  a  consequence. 

It  is  with  relief  that  we  arrive  at  this  point  in  time  where  some  consider* 
atlon  is  also  to  be  given  to  our  natural  environment.  River  corridors  provide 
the  only  natural  habitat  remaining  in  our  heavily  populated,  industrialized  and 
intensively  farmed  midwest  area  and  the  Sierra  Club  is  determined  to  see  that 
other  uses  of  the  river  are  given  equal  consideration. 

B.  2he  NEPA  Act  of  1969. 

As  has  been  pointed  out  separately  in  the  Sierra  Club  comments  on  0AM  of  the 


Middl*  Mississippi  ni-rsr,  Con^oss  cr«at.»ci  the  Nt^fl  Aox,  no  **ravora«  wuat.  svaua 
to  b«  •  olaar  and  trend  toward  envirormsnt'.i  degradation,"  and  they 

war#  partlauiariy  co.acorr.sd  about  the  Impact  on  t-.i-a  i*nvl^' >Pi.9nt  by  federal  agenc¬ 
ies  which  wora  v  prior  act*.:  of  Congress,  "dovelnp.ao.  .-^rientod";  that  is,  agenc¬ 
ies  which  hau  >• pad  the  years  institutional  poi^Loios  which  promoted 

eeoriomic  devb-on.nant  and  tjw  generations  of  tachnoiog;'  witiujui  regard  to  their 
future  ef  'ac  .  *■  ie  «;..irir:iant. 

The  ol  n-ra  Clu:;  rf^grots  -liat  it  took  the  St.  Loa:.s  district  xore  than 
five  years  .  nta  onvlrcnraental  studies  as  rxsu'.rsa  by  law  on  the  issue 

of  operation  a  ,  .:v...iCh  of  tna  navigational  chi.*:.iei..  instead  of  devoting 

tianpover  onvirormsntai  studies  on  tho  I’  p^r  jnc  Middle  Mississippi 

Rivers,  ■  *.‘for*;.;  .or  ^  instead  directed  towaro  cngir.eeri:'^  studies  in 

ar.t;  f  ’  -  .  t,  "u  -1:".  ti'  ^  r.ov  dam  to  rep  .aoa  2o,  reconstructing  and 

iKp_'c  ...,  .  •  ,  ,  .a  ■  jtma.its  ir.  the  Inner  Mississippi  F.ivar  reach,  coordin- 

•taon  •v'i.t  .  j  -'.s.'  District  on  planning  for  the  ill-advised  Unit  L-15 

hs\»9  ?iooo3..i,  ns-  ■  loith  -  the  very  reasons  that  N3PA  was  created  by  Congress. 

■'Ihr-  >rns  i'.  '  .ots  ir  the  midwest  have  had  IIS  studies  under  way  for  several 

years  :n  -.1-  ‘  ’  nav*: -atior-il  channel. 

DSFIC1ENCIF5  WITIdIN'  THE  dlAFT  dT-i-TMEMT 

A.  Ci6..eral  ressisr  s.  Given  that  the  SLD  has  been  so  reluctant  to  begin 

enviu-o;-.  ,3'  '0  '.a'-,  favoring  Instead  the  continuation  of  engineering  projects. 

It  is  r.jt  sun-  •.'.'•g  Vj  fiixl  that  the  generax  tone  of  tie  dIS  is  merely  an  exten¬ 
sion  o.^  pr'.r)i  .  .3  c 'rual  nor.ts  that  ar«  navipation-oriontod.  I^an;'  of  the  statements 

are  open!/  _f  tc.o  historical  alliance  uitween  the  C.orps  and  the  navigation 

Interests,  1*  i«  ^uoportive  data  in  presented  i,n  i  scattered  and  Inconslstant 

manner. 
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B,  Ftttvg*  Impacts  Igr.ored 


Th*  OT«rridlng  deficlenoj  in  the  DEIS  Is  ths  fact  that  It  oonsldars 
lUiTlgation  at  a  static  lav«l  only  for  fattire  yoars  and  falls  to  talcs  Into 
oonsldsratlon  ths  dynanlc  technology  of  the  barge  Industry,  the  many  proposals 
for  increasing  navigational  dsTolopment ,  and  current  projects  now  under  vay 
iffaleh  pronlse  to  explj^de  barge  traffic  four>fold  without  attempting  to 
aaellorate  subsequent  enrironmsntal  damage  or  to  provide  mitigation.  Although 
this  DEIS  briefly  addresses  the  advancing  technology  and  several  of  the  develop- 
aint  croposals  and  projects  are  discussed,  ail  subsequent  examination  and 
dliicas.'>lon  »re  based  upon  the  premise  that  increased  navigation  technologies 
and  .-upled  traffic  would  have  no  effect  on  present  O&M.  practices. 

1.  Twa3 ve-Fcot  C.''ann9l.  Foremost  among  concerns  by  citizens  and  other 
agenclsT  of  government  Is  the  much-feared  Twelve-foot  Channel  Proposal. 
v..ia  9-line  paragraph  within  the  two  inch  thick  DEIS  addresses  -  and  promptly 
dismisses  -  the  proposal.  The  Phase  1  Report  -  Twelve  Foot  Channel  Proposal 
concluded  that  at  this  time  the  Upper  Mississippi  River  above  Grafton  was 
aconomically  unfeasible  for  further  study,  but  that  the  Mississippi  River 
above  Cairo,  thence  the  Ullmis  River  above  Grafton  to  Lake  Michigan  just¬ 
ified  additional  eacamination.  Not  only  would  the  project  cause  severe 
Initial  anviromental  damage  to  implement,  it  would  drastically  affect 
operation  and  maintenance  practices  and  would  multiply  all  of  the  environment 
woes  categorized  in  the  DEIS.  Furthermore,  it  must  be  pointed  out  that 
Congress  has  not  de-authorized  the  Phase  1  Study  as  regards  the  Upper 
Mississippi  River  above  Grafton.  Should  economic  situations  change  and  shoul 
other  Corps  projects  (such  as  the  Duplicate  Locks  Project  on  the  Illinois 
River  and  L&D  26  Replacement,  for  Instance)  become  reality,  it  would  be  a 
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■lapis  mattsr  for  th-s  Corps  to  reaotlvflte  th«  Foot  Channel  Study 

again  to  Include  the  Upper  Mississippi  River  above  Crafton, 

It  should  be  polluted  out  to  the  S-D  that  nearly  100  miles  of  river 
presently  considered  for  the  12-Foot  channel  falls  within  the  area  studied 
in  this  0AM  DEIS;  oi^r.ty  lalles  of  .Illinois  River  and  sixteen  miles  of 
Mississippi  River.  Farthermore .  It  has  been  clearly  shown  that  the  design 
of  both  the  LID  26  replace-Tient  i.rA  the  Duplicate  Locks  Project  on  the 
Giinols  have  been  onglneorad  to  12-<'oot  channel  specifications  paving  the 
way  for  fut-ore  sy  :  fr.  oxoansior'  -jo' .  To  suinmarlly  dismiss  fuj'ther  discuss¬ 
ion  on  project  n  it  would  .I'feot  future  0A>!  is  unrealistic, 

2,  '^aar-Rjund  I'avir •  tion  Proposal 

Totrw^y  in  the  DEI  i  is  any  mention  of  an  active  Corps  proposal  - 

the  fear-Rour.d  Jiavigation  Proposal.  Perhaps  the  SLD  has  forgotten  that  the 
Phase  1  Report  has  'oeen  available  for  some  time  and  in  fact,  public  hearings 
weie  held  in  the  Spring  of  19?^  at  Rock  Island  and  Quincy,  Illinois  on  the 
issue.  Virtually  all  of  the  Navigation  Pool  24,  25  and  26  falls  within  the 
study  area  of  this  proposal  and  adoption  of  this  plan  would  greatly  affect 
OdtM  of  the  Upper  Mississippi  and  Illinois  Rivers. 

O&M  expenses  would  increase,  increased  dredging  would  become  necessary, 
adverse  environmental  damage  wou*d  result  and  navigation  itself  would  again 
increase.  Perhaps  it  is  appropriate  to  quote  from  the  Phase  1  Report, 
Mississippi  River  Year-Round  Navigation;  "...continuous  navigation  activitif 
would  deflnately  increase  turbi  ;ity.  It  is  conceivable  that  such  increased 
turbidity  could  alter  the  physical  and  ch9.-n.lcal  composition  of  water  under 
the  ice.  This  factor  may  represent  the  greatest  detrimental  effect." 

If  increased  turbidity  was  rcssibly  the  e-roatest  concern  enviroamentally 


th«  greatest  eonoern  to  the  SLD  in  terms  of  OtM  would  be  hov  to  keep  the 
ehannel  open.  Channel  babblers  to  raise  the  warmer  water  to  the  surface, 
loe  breaker  cutter  ships,  hot  water  lines  in  the  locks,  propane -fired 
"cannons"  to  break  the  ice,  and  specially  designed  heating  rods  to  keep 
the  ice  from  freezing  solid  were  some  of  the  proposed  technological  solutions 
to  the  problem. 

The  Sierra  Club  regards  the  omission  of  this  damaging  active  proposal 
from  the  DEIS  as  totally  unwarranted. 

3*  Duplicate  Locks  Pro i"ct. 

I.,  the  same  vein  as  the  proceeding  discussion,  it  should  be  pointed 
out  to  the  SLD  the  omission  from  the  DEIS  of  any  discussion  on  the  Duplicate 
Locks  Project  on  the  Illinois  River.  This  authorized,  bat  unfunded  project 
would  have  extensive  impact  upon  of  the  channel  vdthin  Navigation  Pools 
24,  25  and  26.  It  is  puzzeling  that  no  mention  of  this  major  authorized 
project  was  made  in  the  DEIS.  The  intended  purpose  of  thie  Duplicate  Locks 
Project  on  the  Illinois  River  is  to  encourage  expanded  navigational  use  of 
this  waterway  in  annual  tonnage.  The  means  of  increasing  tonnage  is  to  deepen 
the  locks  for  deeper  draft  barges  and  to  provide  longer  Locks  to  permit  longer 
tows  and  decrease  locking  time. 

Attendant  with  the  increased  barge  traffic  resulting  from  development 
of  the  Duplicate  Locks  Project  are  the  consequenees  of  further  deeradatlon  of 
the  riverine  environment:  Increased  commercialization  and  industrialization  of 
the  flood  plain,  water  and  air  pollution,  dredging  complications,  revezment  and 
dike  construction,  wave  wash.  Increasing  turbidity,  incrmased  incidences  of 
spills  and  collisions  -  the  whole  gamut  of  guaranteed  consequences  of  concern 
by  citizens  and  governmental  agencies  dedicated  to  protection  of  the  rivers 
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froa  •anrlrooMntAl  degradation. 


4,  Looks  and  Daa  26  (Roplacemant)  Proposal. 

TIiIb  active  proposal  by  the  Corps  is  not  an  authorl'<:eci  project  but 
has  been  briefly  discussed  In  the  O&M  0£  3.  The  discussion  allocated  to 
this  proposal  in  the  DEIS,  however,  is  grossly  Inadequate  considering  the 
aajor  iopact  that  this  project  would  have  on  future  oporr-tion  and  maintenance 
of  the  navigational  channel.  Once  again,  this  exhibits  the  fact  that  the 
Corps  has  considered  the  0<SJ<  of  Navigation  Pools  and  26  from  a  histor¬ 

ical  ,  or  "looking  backwards"  viewpoint  rathei*  than  a  forward  outlook  which 
is  oJ  Jod  with  a  host  of  governmental  subsiaiuoo  projects  intended  to 

I 

benefit  one  sn'ecial  interest  group. 

. laerous  Corpi  documents  and  trade  publications  of  the  navigation 
IjKdustry  have  made  it  clear  that  the  purpose  of  replacing  L&D  26  is  to 
provide  increased  depth  for  the  channel  so  that  a  12-foot  channel  would  be 
effected.  Design  Momorandiims  for  LiD  26  indicate  a  sill  depth  being  designed 
into  the  proposed  structure  of  18  feet. 

"A  12-foot  channel  project  must  have  a  mlruiraiui  depth  of  15  feet  over 
lock  sills  to  provide  adequate  vessel  clearance  for  efficiency  and 
safety  of  operations."  ^ 

The  effects  of  deeper  draft  barges,  increased  barge  ^aonnology  (includ¬ 
ing  recent  10,000-plus  horsepower  tugs),  quadruple':  l.-i'^'ic,  year-round 
navigation,  and  general  governmental  subsidiz,ed  gro'vtn  oatierns  which  det¬ 
rimentally  affect  existing  land  uses  has  been  Vorriedly  glossed  over  in  this 
evaluation  of  O&M  environmental  impact. 

5.  Lake  .Michii:tan  Water  Diversion.  Tot  another  impe.-.dio:  proposal  which 
would  have  adverse  environmental  consequences  within  Na/lgation  Pool  . 


la  tba  eurrant  study  to  dlrort  additional  waters  from  Lake  KLohlgan  through 
the  Chicago  Sanitary  and  Ship  Canal  and  subsequently  into  the  Des  Plains  and 
Illinois  Rlrers.  Ihe  proposal  would  increase  the  present  3»200  cubic  feet 
per  seoond  of  water  that  is  artificially  disoharged  into  the  Chicago  River 
to  be  Increased  to  10,000  cubic  feet  per  second.  No  mention  of  this  possible 
projeot  was  examined  in  the  DEIS  contrary  to  NEFA  regulations  which  require 
consideration  of  related  project  works.  Permanently  increasing  the  rate 
and  volume  of  flow  may  have  major  impact  on  environmental  aspects. 

6.  S~jmwarY  of  Deficiencies  Relating  to  Future  Pro  iect  Works. 

Five  projects  described  above  are  either  inadequately  dealt  with  or 
are  totall;'  omitted  from  discussion  in  the  DEIS  contrary  to  NEPA  regulations. 
Each  of  the  above  have  major  impacts  on  OdiM  of  Navigation  Pools  24,  25  and  26 
if  they  are  carried  out.  Each  of  the  above  proposed  projects  will  load  to 
increased  degradation  of  natural  resources  within  the  Mississippi  and  Illinois 
Rivers  -  both  in  the  study  area  and  throughout  the  entire  system,  if  Inple- 
sented.  is  in  previous  Corps  documents  and  project  proposals,  this  DEIS 
attempts  to  isolate  the  immediate  study  area  or  specific  project  as  a  singular 
developme'it  having  no  association  with  other  reaches  of  the  river  or  with  other 
proposed  public  works  and  management  projects. 

o-jvaral  legal  injunctions  have  been  recently  entered  against  Corps 
projects  bec.'iuse  there  had  been  a  reluctance  to  evaluate  entire  river  systems 
as  a  whole  rather  than  evaluating  each  engineering  works  or  management  plan 
as  a  separate  ard  isolated  Impact.  It  should  be  painfully  clear  to  the  SLD 
by  now  that  engineering  projects  and  0>ScM  programs  must  be  evaluated  as  a 
system  whole. 

Specific  Deficiencies. 

There  are  a  number  of  areas  within  the  DEIS  that  are  Incorrect  and 
while  we  believe  there  is  no  deliberate  attempt  at  misrepresentation,  tney 
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•r*  Indlutors  that  additional  studies  should  ba  oontinaed  so  that  the 
patalie  and  other  goTwmental  agenoles  hare  all  of  the  eorreet  facta. 

1.  Plar.  Navigation  Pool  2k,  Page  ?• 

DEIS;  "Three  state  parks  and  recreation  leases  have  bean  granted  to 
the  State  of  Illinois." 

Comment;  There  no  lands  within  the  Navigation  Pool  Zk  area  of  Illinois 
designated  as  stats  parks. 

2*  Par.  1.3. 1.2  Navigation  Pool  25.  Page  9. 

QEIS:  "In  addition,  there  are  four  state  park  and  recreation  leases  - 
Titus  Ibllow  and  Red's  Landing  In  Illinois,..." 

I  Cc:  '.ant;  There  are  no  lands  within  the  Navigation  Pool  25  area  in 
IIli:tois  designated  as  state  parks. 

3.  Par.  1.3«3'3  Navigation  Pool  26.  Page  I3. 

DEIS;  "There  are  numerous  private  marinas  as  well  as  eleven  state 
park  and  recreation  leases;  ten  in  Illinois  and  one  in  Mlssoxuri." 

Comment;  There  is  only  one  area  within  Navigation  Pool  26  area  designated 
a  state  park  -  Pere  Marquette  State  Park  in  Illinois. 

4.  Par.  1.3*^  Maintenance  Dredging.  Page  I7. 

DEIS;  "To  maintain  a  minimum  9-foot  navigation  channel,  dredge  cuts 
are  usually  made  to  a  depth  of  9-feet  below  the  minimum  pool  elevation. 

A  two  foot  over-depth  is  made  to  provide  for  any  subsequent  silt,atlon; . . . 
In  edition,  proper  clearance  must  be  maintained  between  the  oottom  of  the 
tow  and  the  channel  bed  to  prevent  axcesr  .ve  drag  forces  and  possible 
groundings." 

Comment;  No  reference  is  made  as  to  what  the  additional  "proper 
clearance"  requirements  are.  Are  the  proper  clearance  requirements  jne 
foot  or  more?  Corps  reports  on  the  Year-Round  Navigation  Proposal  ana 
ISIS  reports  on  the  I  AD  26  replacoraent  contend  that  a  9-foot  Luilu-up 
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of  le«  on  th«  bottom  of  barges  in  the  winter  Is  eoBanonplsee.  Does 
oeeuranee.  If  factual »  Justify  an  additional  dredge  eat  of  9  f«*t  to 
proYlde  for  "proper  clearance"? 

5.  Par.  2.1.2  River  Channel  Configurations.  Page  45. 

PSIS;  "For  example,  a  portion  of  the  Hississippl  Rlvar  floodplain 
along  the  left  bank  opposite  Hardin,  Illinois...." 

Comment;  Hardin,  Illinois  lies  between  mile  20  and  mllle  25  on  the 
Illinois  River  -  not  the  Mississippi  River. 

6.  Par.  2.4.2  General  Patterns  of  Land  Use.  Page  140. 

DEIS:  "(Navigation)  Pool  26  begins  at  Alton,  Illinois,  and  stretches 
in  a  due  north  direction  to  Winfield,  Missouri." 

Conmen::;  For  the  benefit  of  the  engineers  from  the  St.  Louis  District, 
the  Mississippi  River  flows  from  west  to  east  in  this  portion  of  the 
study  area.  Winfield,  Missouri  is  almost  due  west  of  Alton,  Illinois. 

7.  Figure  4.5  Recurring  Dredge  Cuts.  Page  171. 

Discrepancies  exist  in  the  data  offered  in  Figurm  4.5  and  in  Plate  9 -A. 
Figure  4.5,  for  instance,  Indicates  that  there  was  dredging  necessary  at 
mile  208  (off  Piasa  Island  on  six  occurances  between  1'964  and  1974. 

Plate  9-A,  however,  indicates  that  there  has  been  no  dredging  at  all  at 
this  location  between  I969  and  1974. 

Assuming  only  one  dredging  is  necessary  per  year,  this  means  that 
according  to  Fig.  4.5  data,  there  were  one^half  million  cubic  yards  of 
material  removed  from  the  channel  and  spoiled  on  or  nsar  Piasa  Island 
for  five  consecutive  years  -  1964-1968.  Furthermore,  the  data  shows  that 
the  dredge  Kennedy  had  to  return  to  mile  208  for  a  seeond  time  during  one 
year  of  the  1964-1968  period  and  perform  additional  dredging  -  this  time 
removing  one-quarter  of  a  million  cubic  yards  of  the  imaterial. 

Data  supplied  by  the  Corjis  in  Plate  9-A  shows  that  during  the 
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BMCt  six  7<Mra  it  was  not  nooossary  to  visit  tho  aits  at  all.  This 
snggssts  to  the  reader  of  the  DEHS  several  possibilities: 

1.  Tho  data  shovn  in  Figure  4.5  is  in  error,  or 

2.  The  data  shown  in  Plate  9-A  is  in  error,  or 

3.  Both  Figure  4.5  and  Plate  9-A  are  in  error,  or 

4.  Severe  over-hedging  was  performed  during  the  years  1964-1968  in 
violation  of  tho  authority  granted  by  Congress  in  the  Rivers  and 
Harbors  Act  of  1927,  or 

5.  "Make  work"  dredging  was  performed  unnecessarily  during  the  years 
1964-1968  at  mile  208  Just  to  keep  equipment  busy. 

It  ii:  simply  not  credible  to  maintain  that  it  was  necessary  to  remove 
two  and  three-quarter  million  cubic  yards  of  material  at  one  dredge  site 
on  six  oceurancos  in  a  five  year  period,  and  then  find  it  unnecessary  to 
remove  one  grain  of  sand  from  that  site  over  the  nazt  seven  years.  (No 
dredging  has  been  performed  hero  in  1975  either . ) 

7«  Par.  4.2. 1.3  Operation  and  Maintenance  of  Locks  and  Dans.  Pago  182. 

A  number  of  references  within  the  DEIS  boast  that  the  dams  within 
the  study  area  have  created  more  aquatic  habitat  than  existed  prior  to 
the  construction  of  the  navigation  dams. 

DEIS;  "Increased  recreation  potential  has  resulted  due  to  the  greater 
water  surface  area  within  Pools  24,  25  and  26,"  is  stated  in  Par.  1.3. 3- 3 
(page  10);  and  "the  general  effect  of  operation  a.id  mirtonance  of  locks 
and  dams  on  the  aquatic  communities  of  (Navigation)  Pools  24,25  and  26... 
has  been  quite  favorable.  The  aquatic  habitat  has  been  Increased  both 
in  area  and  diversity." 

Comment;  Evidence  presented  elsewhere  In  the  DEIS,  oowerer,  does  not 
substantiate  the  numerous  claims.  Data  exhibited  in  Table  2-4  reflects 
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flCWM  of  IbTigation  Pool  23  which  were  obtained  diuring  the  ftrown  Surrey 


end  show  that  there  were  22.^54  squjire  nlles  of  anurfeoe  water  in  1891* 
whereas  in  Chapter  4,  Table  4.3,  total  surface  watwur  areas  is  found  to 
be  only  22.562  square  miles  in  1973  -  inorease  «f  slightly  over  .1 
square  ailes. 

The  questions  which  naturally  arise  to  the  reaider  of  the  DEIS  are: 

1.  Is  the  data  presented  in  Table  2-Jt  inaceuratefa  or 

2.  Is  the  data  presenlsd  in  Table  4-3  inaceurateTa  or 

3*  Is  the  data  presented  in  both  of  the  above  tabHes  inaccurate?,  or 
4.  If  both  tables  contain  accui'ate  data,  then  an  hnerease  of  .1  square 
miles  over  an  83-7ear  period  certainly  does  no  It  appreciably  increase 
aqtutio  habitat. 

Furthermore,  eoctirpation  of  18  species  of  fislh  from  the  Illinois 
River  and  8  species  from  the  Upper  Mississippi  Riv®r  -  at  least  partially 
attributed  to  prevention  from  upstream  migrations  due  to  construction  and 
operation  of  dams  -  is  not  the  Sierra  Club’s  impression  of  "quite  favorable" 
operation  and  maintenance. 

0.  Failure  to  Quantify  Environmental  Damage. 

There  has  been  no  attempt  to  quantify  the  environmental  damage  identified 
in  the  DSIS  The  Corps  has  simply  stated  that  there  ar®  certain  irretrievable 
adverse  impaots  to  the  environment  and  has  dropped  it  mt  that.  The  Sierra 
dub  feels  that  studies  must  be  made  by  the  Corps  to  d®termine  tha  extent 
of  adverse  impact  that  has  oecured  or  will  occur  if  th®re  is  continued  pool 
regulation  giving  specific  data  -  not  Just  in  general  recognition  that  there 
has  been  environmental  damage. 

I.  Failure  to  Mitigate  the  Ehvlronmental  Damage. 
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Ih*  Corps  hss  not  axhlbltad  s>\y  dotominsd  effort  to  alnlmlso  the 
sdrors#  Inpsetst  nor  sro  there  tny  specif io  proposals  OTaluated  within 
the  DEIS  that  would  ainijaite  the  enrlronmental  daoages. 

F«  Alternatives  to  the  Action. 

The  DEIS  evaluates  only  three  alternatives:  that  of  complete  cessation 
of  all  O&M  aotivltles,  that  of  various  locations  for  dredge  disposal, 
and  that  of  further  manipulating  pool  levels.  The  disproportionate  amount 
of  disoussion  allocated  to  cessation  of  the  O&M  activities  is  typical  of 
the  scare  tactics  which  have  been  exhibited  by  the  SLD  during  other  Corps 
controversies.  Cessation  of  activities  is  an  alternative  which  must  be 
evaluated  under  N^A  requirements,  but  so  are  other  alternatives; 

1.  Restrict  navigational  capacity  on  the  waterway.  There  are  finite  limits 
to  the  extent  that  the  inland  waterway  system  can  bo  expanded  without 
total  destruction  of  the  natural  resources.  Somewhere  along  the  road 
to  blind  expansion  of  navigation,  there  must  be  intelligent  evaluations 
on  how  much  we  are  prepared  to  sacrifice  in  terms  of  environmental 
degradation. 

One  way  to  minimize  further  damage  would  be  to  sat  limits  on 
navigational  expansion.  Just  as  we  have  limits  on  capacity  to  many 
things  in  our  lives  (e.g.  number  of  people  on  a  bus  or  an  elevator, 
number  of  visitors  to  our  National  parks),  an  alternative  might  be  to 
restrict  the  numbers  of  tows  to  minimize  turbidity,  danger  of  collisions, 
wavewash,  water  and  air  pollution,  etc. 

2.  Restriction  on  the  physical  sizes  of  barges  should  be  studied  as 
an  alternative  action  which  would  minimize  resource  destruction  and 
reduce  O&M  effort  and  expenses.  Perhaps  reverting  back  to  barge  draft 
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of  6^-  faat  (rathar  than  planning  for  axpanalon  to  12  ifaat)  would  bo  a 
praetloal  altornatlYa  to  present  O&M  practices.  Ibis  aspect  should  be 
studied  In  detail  for  the  Final  EIS. 

3.  Restriction  on  the  physical  size  and  horsepower  of  pushboats.  The 
steamboats  of  Mark  Twain's  day  had  little  effect  on  tfate  river  as  compared 
to  the  technology  of  man  that  Is  being  applied  to  tugboats  today. 

Larger  and  greater  horsepower  tugs  are  appearing  on  tbe  Upper  Mississippi 
River.  Three  boats  of  10,500  hp  have  mads  their  appearance  this  year 
and  have  progressed  thru  Locks  27  as  far  upstream  as  Hartford,  HI. 

Only  the  present  sill  depths  at  LAD  26  prevent  these  powerful  tugs  from 
lnvadii.g  the  Illinois  River.  There  must  be  a  practical,  size  limitation 
imposed  so  that  turbidity  of  the  river  Is  not  quadrupled  along  with  nav¬ 
igation  volume. 

4,  Restriction  of  navigation  on  certain  days  of  the  week.  Navigation 
continues  24  hours  per  day  without  relief.  Just  as  many  zoos  and  natural 
areas  are  closed  for  one  day  per  week  to  provide  relief  for  the  animals, 

so  might  a  feasible  alternative  to  the  O&M  be  a  consideration  of  restricting 
navigation  for  a  period  of  time  each  week  for  recovery. 

5.  Aiwther  alternative  which  might  have  been  considered  is  the  restriction 
of  navigation  during  certain  periods  of  the  year.  Cessation  of  bax'ge 
traffic  during  periods  of  extreme  high  flows  would  minimize  damage  to 
banks,  fields  and  structures  of  man.  Excessive  wavewash  is  a  frequent 
complaint  of  river  pnroperty  owners  due  to  inconsiderate  barge  crews. 

Possibly  the  greatest  potential  alternative  to  O&M  problems  is  to 
restrict  navigation  during  excessive  low  flows.  This  would  minimize  the 
heavy  dredging  that  must  be  carried  on  each  year  at  critical  channel 
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eroasoTcrs.  During  nomal  flows «  vst«r  levels  eaa  be  autlntslned  in 
the  ohanaele  to  ensure  sdequste  depth  so  that  barges  will  not  "bump" 
oa  high  spots  on  the  river  bottom.  Turbidity  prohLeos  would  be 
■Inlolted  during  those  low  flow  periods  as  would  the  consequences  of 
a  serious  oil  spill  during  low  flows.  OIM  efforts  and  costs  would  be 
dramatically  reduced. 

6.  In  siuDsary  of  alternatives  to  O&H  action.  It  should  be  clear  that  there 
other  alternatives  available  to  the  Corps  than  those  glossed  over  in 
the  DdS.  The  Sierra  Club  requests  a  more  detailed  and  thorough 
examination  and  study  of  real  alternatives. 

CONCLUSION 

The  Sierra  Club  notes  a  number  of  deficiencies  within  this  DEIS  and 
have  concluded  that  considerable  work  is  necessary  to  meet  the  requirements 
of  NSPA.  Future  Impacts  are  generally  ignored  by  the  DEIS  and  several  active 
Corps  projects  have  been  omitted  from  consideration. 

There  are  considerable  specific  deficiencies  within  the  DEIS,  notably 
discrepancies  of  supplied  data. 

There  has  been  no  effort  to  quantify  the  adverse  environmental  Impacts. 

There  has  been  little  effort  to  mitigate  the  adverse  environmental  damage. 

Lastly,  the  DEIS  has  not  made  a  legitimate  attempt  at  evaluating  alternative 
to  the  presently  applied  O&M  activities. 
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August  29,  1975 


Col.  Thorwald  Peterson 
St.  Louis  District  Engineer 
210  north  12th  Street 
St.  Louis,  MO  63101 

Dear  Colonel: 

We  take  the  liberty  of  er.closin.g  hcrc:;ith  a 
statenent  on  the  Draft  Environr.ental  Statement  on  the 
Operation  and  Maintenance  of  Fools  2U,  25,  and  26  on 
the  Mississippi  and  Illinois  Rivers. 

V/e  certainly  wish  to  compliment  you  and  your 
staff  on  a  very  fine  presentation,  and  we  feel,  as  we 
say  in  the  actual  statement,  that  this  is  a  very  satis¬ 
factory  and  comprehensive  EIS. 


j-s  Respectfully, 


f 


'  James  V.  Swift 
V  Vice-President 


JVSAsc 

Enclosure 
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STATEMENT  ON  THE  DRAFT  ErWlRaJMENTAL 
STATEI-tENT,  OFF.RATION  .\ND  ! :AINTEMA.NCE 
POOLS  2h,  25,  AND  26 
MISSISSIPPI  AND  ILLINOIS  RIVE.^S 


August  29,  1975 


This  statement  is  presented  to  the  St.  Louis  District  Engineer,  Corps 
of  Army  Engineers,  in  response  to  requests  for  comments  on  the  Draft  Environ¬ 
mental  Statement  for  the  operation  and  maintenance  of  pools  2Ii,  25,  and  26  on 
the  Mississippi  and  Illinois  Rivers. 

The  Waterways  Journal  is  a  weekly  publication  devoted  to  commercial 
marine  interests  on  the  inland  waterways,  .ie  have  been  publishing  since  166? 
and  are,  therefore,  very  familiar  with  the  needs  and  problems  of  the  inland 
waterv/ays  marine  industry.  We  appreciate  this  opportunity  to  express  cur  views 
on  the  Draft  Environmental  Statement. 

We  should  like  to  take  this  opportunity  to  commend  the  3t.  Louis  Dis¬ 
trict  on  the  thoroughness  of  the  preparations  for  this  enviro.nmental  impact 
statement,  and  the  wide  range  of  organizations  and  individuals  who  were  con¬ 
tacted  by  the  District  prior  to  the  publication  of  this  environmental  statement . 

In  evaluating  this  state.ment,  we  believe  it  is  inperati.e  to  remember 
that  in  the  National  Environmental  Policy  .\ct,  as  passed  by  Con,  res;. ,  lanipca.-'- 
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therein  is  explicit  that  a  balance  should  be  maintained  in  the  consideration 
of  environmental  features  between  the  welfare  of  nature  and  man.  Nowhere  do 
we  read  in  NEFA  that  Congress  has  given  governmental  agencies  the  authority 
to  place  the  human  race  in  "second  place"  when  environmental  considerations 
ere  made. 

In  reading  this  environmental  statement,  we  feel  that  the  proper 
balance  has  indeed  been  kept,  ana  that  the  statement  demonstrates  a  need  for 
the  operation  and  maintenance  of  pools  2U,  25,  and  26. 

We  conclude  that  the  operation  and  maintenajice  of  pools  2ii,  25,  and 

26,  on  the  Mississippi  ana  Illinois  Rivers  is  necessary  for  the  hu.man  er.'/ircn- 
1 

ment.  .in  ittcreast  in  papulation  and  industrialization  in  the  next  25  years  cr 
more,  regardless  of  th^  presc.nt  efforts  to  achieve  a  "zero"  population  plateau, 
will  result  in  the  need  of  additional  transportation  facilities.  A  recent 
study  performed  for  the  United  States  Mariti-me  Commission  by  the  consulting 
firm  of  A.  T.  Kearney,  of  Chicago,  predicts  that  inland  waterways  transpor¬ 
tation  will  double  by  the  year  2C00.  Based  on  the  statistics  for  "’..’aterborne 
Consnerce  of  the  United  States,"  for  calendar  year  1972,  this  would  mean  that 
78,367,9114  additional  tons  of  freight  would  .move  on  the  Illinois  .River  alone, 
most  of  which  will  pass  thnough  some  of  these  pools. 

In  view  of  these  factors,  it  would  seem  that  the  human  environment 
in  the  Midwest  and  South  needs  the  continued  operation  of  these  navigation 
pools  to  keep  down  the  shipping  costs  for  such  vital  materials  as  petroleum 
products,  coal,  grai.-i,  ores,  and  iron  and  steel  products— to  name  a  few. 
likewise,  in  a  period  when  balanced  trade  v»ith  foreign  countries  is  of  very 
great  importance  the  price  of  grain,  which  is  reduced  through  water  trar.spcr- 
tation,  beccmes  of  very  .preat  Import.-unce  to  the  country's  econon:-'. 
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An  ovaluation  has  been  made  in  the  environneiital  statement  on  the 
effects  on  vdlcOife  of  the  nine-foot  navigation  project  on  the  vipper  Missis¬ 
sippi  from  Alton  north  to  the  Twin  Cities.  It  has  always  inpressed  us  that 
because  of  the  project  a  great  area  has  been  made  habitable  for  wildlife^ 
especially  water  birds,  due  to  stable  water  conditions.  Some  19U,000  acres 
of  backwater  and  marshlands  were  turned  over  by  the  Corps  to  the  Bureau  of 
Fish  and  Valdlife  and/or  the  various  states,  for  wildlife  refuges,  after  the 
locks  and  dans  v.ere  cciip)leted. 

This,  we  uould  say,  is  a  far  cry  from  the  days  that  thcusrjids  t  f 
fish  led  each  year  v.-hen  the  sloughs  dried  up  in  late  sunui.er  and  fall  along 
the  upper  llssissippi.  It  will  be  recalled  that  the  Fish  Comrission  cf  the 
state  of  Illinois  operated  a  steambeat  tc  save  these  fish  by  moving  them 
from  shallow  to  deqa  water. 

'.v'e  should  now  like  to  adtress  the  entlronr;entai  cuestiens  in  the 

report: 

Dredge  Spoil  Disposal — Any  change  in  bank  and  channel  material  is 
going  to  cause  effects  on  vegetation  and  organisms.  This  has  been  going  on 
for  centuries  through  floods,  bank  cave-ins,  and  other  natural  forces.  True, 
there  is  a  teiporaiy  chemge  in  vrfiat  has  been  coined  the  "ecosystems, "  but 
apparently  this  has  not  been  too  devastating  tc  wildlife  inasiwch  as  there 
are  muskrats,  beaver,  and  arphibians  around  in  1575,  and  many  fish.  .Vature 
tal.es  care  of  itself. 

Noise  Pollution — Conir,ents  have  beer,  made  about  protecting  arlm.-ls 
and  birds  from  ncise  pollution  through  the  elimination  of  construction  cf 
ports  and  terminals  on  the  the  wato^rways.  This  kould  have  a  Jevast.'-.oing 
effect  cn  the  future  development  of  river  traffic.  Carges  rn  ved  by  river 
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oust  be  loaded  and  unloaded,  or  there  would  be  no  river  commerce  at  all. 

Biere  are  many  examples  of  wildlife  living  close  to  industrial  facilities, 
especially  on  the  CXilf  Coast.  They  have  adjusted  to  the  noise,  just  as  hamans 
do. 

Wave  Wash — Various  reports  that  we  have  seen  about  the  effect  of 
wave  wash  on  animals  and  fish  that  nest  and  breed  along  the  river  would 
indicate  that  they  are  intelligent  enough  to  stay  out  of  main  channels,  and 
that  the  vfave  wash  fro-r!  vessels  noes  not  generally  reach  the  sloughs  and 
chutes  where  these  animals  would  naturally  gravitate,  '.ve  should  also  like 
to  men  .ion  that  altncugh  recreational  craft  are  often  omitted  from  wave  wash 

I 

reports,  indicati :ns  are  tnat  the  wave  wash  from  these  vessels  has  more  veloc¬ 
ity  and  height  tnan  that  from  commercial  vessels. 

Fluctuat.ing  V/ater  Levels  in  Fools — \'!e  can  see  no  change  Ln  the  pre¬ 
sent  method  of  fluctuating  water  in  pods.  This  process  has  been  going  or. 
since  the  dams  were  built  in  the  1930 's.  It  would  appear  that  wildlife  has 
became  accustomed  to  changes  in  water  levels. 

Food  Chain — Through  nat'ural  floods  and  run-offs,  the  food  chain  is 
continually  changing  on  the  river  bottom  and,  once  again,  since  this  turbicity 
has  been  going  cn  for  centuries,  it  would  appear  the  turbidity  caused  by  tow¬ 
boats,  operating  in  the  main  channels,  would  have  very  little  effect  on  the 
food  chain  nece-'sary  for  wildlife.  Food  necessary  for  fish  and  vrildlife  is  an 
the  sloughs,  not  in  the  .main  c.hannels  of  the  river. 

Accidents  and  Spillages — It  should  be  pointed  out  that  the  pollution 
in  the  water  of  the  Mississippi  is  due  primarily  to  sewage  and  chemical  wastes 
from  shore,  not  from  boats  and  barges.  If  there  is  one  thing  we  are  sure  cf, 
it  is  that  the  Coast  Guard  has  been  most  diligent  in  its  efforts  to  stop  polit- 
tion  cn  the  waten^ays  and  that  anyone  responsible  is  libel  to  fines  and  ever, 
imprisonment. 
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Although  It  has  been  stated  that  secondary  ijnpacts  from  increased 
traffic  on  the  river  would  cause  problems  for  wildlife  because  of  increased 


docking  facilities  and  economic  gro^vth  in  the  adjacent  areas,  it  would  appear 
to  us  the  the  building  of  such  docks  and  industrial  areas  is  necessary  for 
the  maintenance  of  the  human  environment  and  the  welfare  of  the  human  race. 

We  should  point  out  that  even  with  a  zero  population  there  will  be  millions 
of  yo\ing  persons  who  will  need  hemes,  fuel,  and  food;  much  material  for  which 
is  moved  by  river  at  a  cheap  rate  and  the  use  of  less  energy. 

Concerning  the  use  of  the  river  for  lon£;er  periods  of  time  in  the 
wino-T,  therefore  resulting  in  less  frozen  surface  on  the  water,  we  would 
comn;aat  that  ve  nave  seldom  seen  birds  and  wildlife  hurt  by  open  water,  but 
an  icy  surface  threup;  vMch  they  cariiict  get  food  could  cause  them  to  perish. 

It  would  appear  that  barge  traffic,  through  keeping  the  river  free  of  ice, 
would  be  of  great  benefit  to  wildlife,  especially  birds. 

We  did  notice  one  error  in  the  Snviroamental  Impact  Statement  which 
appeared  on  page  22.  According  to  our  records,  the  North  western  Division 
declared  that  a  12-foot  channel  on  the  upper  Mississiopi  River  above  Iraftcn, 
Illinois,  would  be  economically  unfeasible  and  asked  for  no  further  funds  for 
this  study.  V/e  believe  that  the  word  "ongoing"  as  used  in  the  Ln’/ironmental 
Impact  Statement  is  not  correct  and  may  cause  seme  problems  in  the  evaluation 
of  this  report  by  envircnmental  groups  and  the  states  of  wiscons_n  and  Minnesota. 

However,  we  again  with  to  commend  the  St.  Louis  District  for  what  we 
consider  to  be  a  very  adequate  and  comprehensive  EIS  cn  pools  2U,  25,  and  26. 


Respectfully, 


iJamcs  V.  S.;ift 
'Vice-Ifesiuent 


■."h 


Enclosures;  Copies  of  nev.’spaper  -•’rticles  indicating  th-j  good  fis.min.'  and 
recreation  available  on  the  upper  Mississippi. 
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September  2,  1975 


Department  of  the  Army 
St.  Louis  District 
Corps  of  Engineers 
210  North  12th  Street 
St.  Louis,  Missouri  63101 

Attn:  Mr.  Jack  R.  Niemi 

Chief,  Engineering  Div. 

Subject:  (Draft)  Env'ironmental  Statement,  Operations 

and  Maintenance  Pools  24,  25  and  26 
Mississippi  and  Illinois  Rivers 

Reference:  LMJED-BA 

Dear  Sir: 

Your  subject  study  in  general  appears  to  be  adequately  ex¬ 
tensive  in  all  parts  with  the  exception  of  Part  6  and  in 
particular  catagory  (1)  "cease  all  operations  and  mainte¬ 
nance".  The  most  noticeable  omission  is  the  quantum  monetary 
impact  by  pursuing  the  cessation  of  operations  and  mainte¬ 
nance  in  Pools  24,  25  and  26  of  the  Mississippi  and  Illinois 
Rivers.  Quite  frankly,  this  is  not  viewed  by  our  industry, 
nor  by  reasonable  men  in  other  industries  as  a  viable  al¬ 
ternative. 

The  various  economic  effects  suggested  do  not  project  their 
impact  by  dialogue  alone,  and  should,  considering  the  scope 
of  this  study,  be  weighed  by  their  feasibility  and  monetary 
effects.  I'm  sure  you'll  agree,  the  addition  of  this  aspec 
in  your  study  is  mandatory  to  place  alternal rves  in  prospec 

Upon  completion  of  the  final  draft  of  this  study.  The  Ohio 
River  Company  would  appreciate  being  incorporated  on  your 
distribution  list. 

Respectfully, 

C.  J.  Santavicca 

Vice  President  -  Ena  int  er inu 


CJS/lc 


ft  ft 


Union  Electric  Company 
i«oi  ORATiOT  •rncer 
8t.  Louia.  Miasoum 


JOHN  K.  BAVAN 
Vl«€  MMSIOtMT 

■NAIMSCIMM*  «  e0M«T«UCT10N 


August  27,  1975 


O  AOS 


Mr.  Jack  R.  Nleml 

Chief,  Engineering  Division 

Department  of  the  Army 

St.  Louis  District,  Corps  of  Engineers 

210  North  12th  Street 

St.  Louis,  Missouri  63IOI 

Dear  Mr.  Niemi:  Reference:  LMSED-3A 


DRAFT 

ENVIRONMENTAL  STATEMENT 
OPERATION  AND  MAINTENANCE 
POOLS  24,  25,  AND  26 
MISSISSIPPI  AND  ILLINOIS  RIVERS 


We  comment  as  follows  on  the  subject  environmental  statement 
received  with  your  J’oly  8,  1975  letter. 

Union  Electric  Company's  Sioux  Plant  which  houses  two  452  Mi/ 
steam-electric  generating  'units  is  located  at  river  mile  209.5  on  Pool 
26.  The  present  method  of  dredge  material  placement  has  no  effect  on 
the  Sioux  Plant  operation.  We  would  object  to  any  action  which  blocks 
the  Sicux  Plant  circulating  water  intake  or  discharge  canals,  or  VMcl* 
affects  plant  operation  adversely. 

Two  of  the  alternatives  to  the  present  action  are,  cease  all 
operations  and  maintenance  (Section  6,1),  and  change  pool  operations 
(Section  6,3).  Discontinuing  operation  and  maintenance  would  return  the 
river  to  a  natural  state.  During  dry  summer  periods  and  low-flow  winter 
periods  parts  of  the  river  would  be  dry  or  extremely  shallow.  Elimination 
of  Pool  26  would  result  in  less  of  cooling  water  flow  and  shutdown  of 
Union  Electric  Company’s  Sio'ux  Plant,  creating  a  power  shortage  in  the 
St,  Louis  area,  and  in  the  upper-midwestern  region  thru  the  interconnected 
power  system.  Similarly,  any  significant  lowering  of  the  regulated  pool 
(Section  6.3)  would  endanger  operation  of  Sioux  Plant. 


Very  truly  yours. 


I  / 


//  John  K.  Bryan 


E-ao 


Wisconsin  Barge  Line,  inc. 

Phon«  (618)  254-7458  800  N.  DELMAH 

(314)  741-2902  HARTFORD,  ILLINOIS  62048 


August  28,  1975 


Colonel  Thorwald  Peterson,  District  Engineer 
D.  S.  Arsy  Corps  of  Engineers,  St.  Louis  District 
210  N.  12  St. 

St.  Louis,  MO  63101 

Dear  Colonel, 

I  have  read  the  draft  Envirormental  Stateaent  for  the  operation  and  mainten¬ 
ance  of  Pools  24,  25,  and  26,  Mississippi  and  Illinois  Rivers. 

I  most  heartily  endorse  the  continued  dredging  and  maintenance  of  the  nine 
foot  navigation  channel  in  the  pools  as  enumerated  in  this  draft  Environmental 
Statement.  I  take  this  position  due  to  the  information  and  facts  which  are 
clearly  stated  in  this  Ihvironmental  Statement. 

In  regards  to  the  environment  both  in  relation  to  marine  life  and  endangered 
species  of  mammals,  birds,  amphibians  and  reptiles,  I  find  that  there  isn't  any 
threat  to  the  aforementioned  subject.  In  fact,  your  dredging  in  the  channel  is 
going  to  only  cause  a  minimal  disturbance,  mostly  in  the  terbidity  of  the  water 
Therefore,  I  feel  that  the  people  who  are  objecting  the  dredging  and  maintenance 
of  the  nine  foot  channel  in  the  St.  Louis  District  in  regards  to  the  environ¬ 
ment  and  the  wild  life  species  should  not  be  fearful  of  this  maintenance  program - 

I  an  most  heartily  in  favor  of  this  maintenance  and  dredging  prograun  because 
of  the  economic  factors  that  you  present  in  this  Ehvironmental  Statement.  It  is 
true  that  the  St.  Louis  District  is  the  connecting  link  between  the  Lower  Missi¬ 
ssippi  River,  Ohio  River,  Missouri  Paver  and  the  upper  section  of  the  country  in 
which  the  Upper  Mississippi  River  and  the  Illinois  River  are  situated.  The 
facts  and  figures  that  you  present  in  your  Envirormental  Statement  are  conclusive 
proof  that  water  transportation  has  been  an  economical  boon  in  many  ways  to  not 
only  the  Upper  Mississippi  River  and  the  Illinois  Valley  above  the  St.  Louis 
District,  but  also  has  been  instrumental  in  the  economic  welfare  of  the  southern 
section  of  the  country  below  your  district. 

I  wish  to  compliment  you  and  your  staff  upon  the  comprehensive  and  comple..- 
Environmental  Statement  that  you  have  compiled.  It  took  me  a  long  time  to  read 
it  but  I  must  say  you  have  been  fair  and  presented  all  possible  aspects  to  the 
problem. 


:  -HI 


Marine  Superintendent 
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